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THE QUEENSLAND SANITARY INSPECTOR’S CHIDE

BY VARIOUS AUTHORS.

I.—General Duties and Training of a Sanitary Inspector

J. S. C. Elkingtoxt, M.D., D.P.H., Commissioner of Public Health, Queensland.

DUTIES OF INSPECTORS.

The duties of an inspector of a Local Authority are those directed by the

Local Authority, and also such as are specially prescribed by any order

addressed by the Commissioner to such Local Authority. An Order of this

kind was made in January, 1902, and prescribes the following:—

The following shall be the duties of the inspector :•—
1. He shall perform, either under the special directions of the

Commissioner of Public Health or the Local Authority, or, so

far as authorised by the Local Authority, under the directions

of the medical officer of health, or, in cases where no such

directions are required, without such directions, all the duties

specially imposed upon an inspector by “ The Health Act of
1900,” or by any other Statute or Regulations, so far as the

same apply to his office.

2. He shall attend all meetings of the Local Authority when so

required.

3. He shall, by.inspection of the Area, both systematically at certain

periods and at intervals as occasion may require, keep himself

informed in respect of the nuisances existing therein that require

abatement, and shall send in a report to each regular meeting

of the Local Authority.

4. On receiving notice of the existence of any nuisances within the

Area, or of any breach of any By-laws or Regulations made by
the Local Authority for the suppression of nuisances, he shall,

as early as practicable, visit the spot, and inquire into such

alleged nuisance or breach of By-laws or Regulations.

5. He shall report to the Local Authority any noxious or offensive

business, trades, or manufactories established within the Area,

and the breach or non-observance of any By-laws or Regulations

made in respect of the same.

6. He shall report to the Local Authority any damage done to any
works of water supply, or other works belonging to them, or

any fouling, by gas, filth, or otherwise, of water used for

domestic purposes.
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7. Ho shall from time to time, and forthwith upon complaint, visit

and inspect the shops and places kept or used for the prepara-

tion or sale of butcher’s meat, poultry, fish, fruit, vegetables,

com, bread, flour, milk, or any other aidicles to which the

provisions of “ The Health Act of 1 000 ”
in this behalf shall

apply, and examine any animal, carcass, meat, poultry, game,
flesh, fish, fruit, vegetables, com bread, flour, milk, or any other

article as aforesaid which may be therein; and in case any such

article appear to him to be intended for the food of man, and
to be unfit for such food, he shall cause the same to be seized,

and take such other proceedings as may be necessary in order

to have the same dealt with by justices : Provided that in any
case of doubt arising under this clause he shall report the matter

to the medical officer of health, if any, with the view of obtain-

ing his advice thereon.

8. He shall, when and as directed by the Local Authority or the

Commissioner of Public Health, procure and submit sample- of

food, drink, or drugs suspected to be adulterated to be analysed

by the analyst appointed under “ The Health Act of 1900.” and,

upon receiving a certificate stating that the articles of food,

drink, or drugs are adulterated, cause a complaint to be made,
and take the other proceedings prescribed by that Act.

9. He shall give immediate notice to the medical officer of Health of

the occurrence within the Area of any contagious, infectious, or

epidemic disease; and, whenever it appears to him that the

intervention of such officer is necessary in consequence of the

existence of any nuisance injurious to health, or of any over-

crowding in a house, he shall forthwith inform the medical

officer of health thereof.

10. He shall, subject to the directions of the Local Authority, attend

to the instructions of the medical officer of health with respect

to any measures which can be lawfully taken by an inspector

under “ The Health Act of 1900.”

11. He shall enter from day to day, in a book to be provided for that
purpose by the Local Authority, particulars of his inspections

and of the action taken by him in the execution of his duties.

He shall also keep a book or books, to be provided by the Local
Authority, so arranged as to form, as far as possible, a con-

tinuous record of the sanitary condition of each of the premises
in respect of which any action has been taken under “The
Health Act of 1900,” and shall keep any other systematic

records that the Local Authority may require.

12. He shall at all reasonable times, when applied to by the medical
officer of health, produce to him his books, or any of them, and
render to him such information as he may be able to furnish
with respect to any matter to which the duties of the inspector
relate.

13. He shall make all inspections as are required under “ The Health
Act of 1900,” and, when required by the medical officer of health,
he shall make such inspections as that officer may direct- and
shall report to him without delay the result of such inspection.

14. He shall, if directed by the Local Authority to do so, superintend
and see to the execution of all works which may lie undertaken
under their direction for the suppression or removal of nuisances
within the Area.
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15. In matters not specially provided for in this Order, ho shall

observe and execute all the lawful orders and directionsi of the

Local Authority and the orders of the Commissioner of Public

Health which may be hereafter issued applicable to his office.

This list should be studied carefully in conjunction with the Health Act,

Regulations, and local By-laws, in order to thoroughly grasp the statutory

powers under which sanitary defects and offences may be dealt with by the

Local Authority or its officers.

Taking this list of duties in detail, the absolute necessity for technical

training and knowledge becomes very apparent. It makes the inspector, in

effect, the eyes and ears and to a considerable extent the brain of the local

sanitary organisation. The routine and special duties in connection with

nuisances necessitate technical knowledge for suggesting effective remedies

capable of being put in practice as expeditiously and cheaply as possible. An
inspector should, for example, be able to give a reasonably accurate estimate

of the labour and materials required for dealing with a house-drainage

nuisance by means of a filtration -gutter
;
he should be able to select the best

available site for it, if necessary, and should thoroughly understand the

principles on which it works. The duties in connection with food inspection

necessitate technical knowledge of the appearance and characteristics of good

and bad foodstuffs. He should know how to detect the signs of early decom-

position in meat, should be able to recognise a “ blown” tin of preserved food,

and should understand the general principles of technical food inspection. For
sample-taking he must not only master the special procedure required by the

Act, but must have a good idea of what to select and how much bo take. He
must of necessity know a good deal about the principles and methods of com-
bating disease, and must have a good technical knowledge of effective methods
of disinfection. He must be able to accurately measure up cubic space

;
other-

wise, he cannot estimate his disinfecting materials correctly, nor can he be

certain when a place is technically
“ overcrowded ” to an extent justifying

prosecution.

He is required to keep books and registers showing his work and its

progress. He is given special responsibilities in superintending works for the

suppression and removal of nuisances, and this work may involve a great deal

of technical knowledge if it is to be done .effectively and economically. He
must understand the principal ways in which water, milk, and foodstuffs

generally may be contaminated by disease-bearing materials, and the best

method of preventing or mitigating these risks. He must understand how to

carry out systematic inquiry into disease outbreaks for the purpose of locating

their causes and channels of spread. He must familiarise himself with the

Act, and with Regulations and local By-laws thereunder, in order that he may
not fall into the common error of mistaking his own views and ideals for the

law of the land. He must know something about statistics, and must be able

to express himself clearly and correctly in writing.

This long list of powers, duties, and responsibilities show clearly that an

inspector is to be regarded as an executive officer of considerable standing and
importance—second only, in fact, to the medical officer of health. These

matters are emphasised because we should understand clearly the distinction

which exists between the reality of the modern trained sanitary inspector,

with his wide technical knowledge and training, and the old notion—still all

too prevalent in many parts of Queensland—that a sanitary inspector is

merely a species of odd-job man with a nasty habit of spying about the family

rubbish heap and “
smelling for a drain.” Later on in this course we will leam

in detail what the sanitary inspector’s training consists of, and will become

acquainted in some degree with its legal and scientific aspects. It will then
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be realised more fully that to lie efficient he must lx/ a highly-trained officer;

that his position is one which deserves respect and support from everyone in

the community; and that in qualifying themselves to take up such work
students will not only broaden their own mental outlook, but will acquire

knowledge and experience which some day will be of value to the community
as well as to themselves.

TACT AND JUDGMENT.

At the same time, it must never be forgotten that, although a sanitary
inspector is given all these legal powers above referred to, and a good many
more, success in his work depends altogether upon tact and avoidance of

unnecessary friction with the public. An inspector should keep his legal

powers as much as possible in the background when he is at work / under any
ordinary conditions. He should endeavour to make people feel that they are
rather doing him a favour when admitting him to make an inspection, and
he will disarm nine-tenths of the opposition. When he is in, he should not
make remarks about what he sees. He should question openly, but should

avoid any appearance of “ prying.” If it is a case of infectious disease that

he has come to inquire about, he must recollect that the people are in trouble

and upset, and must be as sympathetic and kindly as possible. On no account
should an inspector see the patient, or let fall any comment whatever as to the

diagnosis or treatment by the doctor. The most innocent remark on such

subjects may be twisted about by gossiping folk until he would not recognise

it. That is the foim in which it will reach the doctor. Even if advising as to

the treatment of infectious material, such as bedding, excreta, and so on

—

which are matters reasonably within the inspector’s province—he should be
careful to find out beforehand whether directions have not already been issued

by the doctor in attendance.

NECESSITY FOR SYSTEM.

An inspector should always work all his inquiries on a system, for other-
wise he may easily forget to put the very question or to observe the veiy fact
which he specially went to inquire about. He should note down his facts on
the spot, for lay this means he not only gets a clearer idea of the matter, but,
in the event of court work arising later on, he will have the great benefit of
“
notes taken at the time” from which he may be allowed to refresh his

memory, if necessary. Reports should always be made as clear, concise, and
to the point as possible. There is no need to use long impressive words when
short ones will give the meaning equally well. Be accurate and sure in all

official work, for one never knows when some highly important matter may
not come to depend on some report or note which appeared at the time to be
of quite secondary importance.

Finally, an inspector should take extreme care, by carefully studying the
Act and any Regulations or By-laws under it, that all his official actions are
legal, and that any advice or recommendation concerning action is capable of

being carried into effect.

In dealings with a Local Authority it should never be forgotten that we
are doing business with individuals who do not, as a, rule, possess much know-
ledge of technical sanitation. With the best intentions for the public benefit,
it is not always possible for them to see eye to eye with their health officials.
The best way to overcome difficulties of this kind is for the inspector to do
his paid as well as he can in educating public opinion, and in proving by
results the real value and soundness of the work in which he is engaged. That
man who thoroughly respects himself and his work will always in the end
secure respect for both from others.
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When emergencies come along, we must be prepared for them; but it is

the quiet steady work in times of peace which enables one to meet them
coolly and effectively, and which does the most good in the end.

CERTIFICATES OF TRAINING.

The course of instruction, of which this forms the first lecture, is being
undertaken by arrangement between the Queensland Board of Examiners of

the Royal Sanitary Institute and the State Department of Public Instruction.

The Department will grant to successful candidates at the annual examinations
in November a Grade 1 Certificate in Sanitary Science.

The Royal Sanitary Institute Certificate of an Inspector of Nuisances will,

in addition, be granted to those successful candidates who have specially

entered for it, and who have paid the Institute’s fee of £2 2s. before the date
of examination. The Institute’s examination will not be limited to students
attending this course, however. Others who comply with the Regulations
regarding the practical work required, and who are otherwise satisfactory to

the Board, will be permitted to sit for it. Women students as well as men are
eligible for both certificates.

The Royal Sanitaiy Institute Certificate is known and accepted all over

the world as a proof of proper and adequate training in the duties of a
sanitaiy inspector. The certificate granted in Queensland is exactly the same
as that granted in London or Manchester or Sydney or Perth or anywhere
else where there is a Board of Examiners, and is equally recognised. In

Queensland the Technical College Certificate to be gained from this course will

equally qualify a man—or a woman—for a sanitary inspector’s position
;
but

outside Queensland it will not cany nearly as much weight in securing an
appointment as will that of the Institute. Those who intend to take up the

work as a means of livelihood should, therefore, enter for the Institute’s

Certificate, because it will give a greatly increased field of recognition for their

work and training. Full details as to entering for it can be obtained from the

Secretary of the Department of Public Health.

In conclusion, it may be strongly emphasised that even when students have
attended this course and passed the examination they will be merely on the

threshold of real sanitaiy knowledge. Hygiene is a veiy progressive science,

and is continually expanding in all directions. To acquire even an elementary

knowledge of it requires much honest application and self-sacrifice. The public

health, however, affords a field of endeavour in which any man or woman may
well feel proud to have the privilege of working.

Those who seek by honest effort, based on real knowledge and observation,

to lessen and prevent illness and the poverty and misery which it brings, and
to improve the comfort and working efficiency of the community to which they

belong, need not seek arguments to justify their existence. These are the ends

to which the sanitaiy inspector works in connection with all other sanitarians,

and they amply justify the powers and responsibilities with which the law
endows him. Sanitary inspection is no work for the happy-go-lucky individual

who wants an easy job, or for the one who prefers rule-of-thumb methods in

all things, or for him who imagines that it can all be learnt out of books. It

is not work for men only, as women sanitary inspectors can do exceedingly

useful service, and, for certain branches of the work, are indeed more useful

than men. The work of the sanitary inspector is essentially for the public

good, and it earns in high degree the respect and appreciation of the best

sections of that public as soon as its value becomes recognised.
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II—Soils, Ground Air, Buildings, Construction,

Materials, Etc.

C. W. CiiAAiBERs, Esq., F.Q.I.A.

These subjects can only be superficially considered here, for each of the

headings would in themselves afford subject-matter for several lecture*.

Further details may be obtained from textbooks.

A general knowledge is required of every class of building; also, it is

necessary to understand all that pertains to the health of the occupants of

a building. To quote from the opening chapter on buildings, page 228, in

the Australian Sanitary Inspectors’ Text Book :

“
'While it is unnecessary for

the sanitary inspector to be a tradesman, it is of much advantage to him to be
familiar with the construction of buildings—in fact, a knowledge of the opera-

tions common in building, and of the methods in which buildings are con-

structed, is a necessity if the inspector is to judge of work and conditions,

much and many of which are concealed from view, so that a knowledge of

their possible existence is obvious only to one who hag some idea of what is

likely to be under the surface.”

The last part of this quotation explains the matter extremely well, for it

applies equally well to a tradesman or foreman of works. It is only the

practised eye, aided by the necessary knowledge, that makes the individual

successful in work entrusted to his care.

SOILS.

Suitable building sites should be dry, warm, light, and airy.

Soils in order of fitness for building purposes, according to Parkes, are

classified as follows :

—

Name. Permeability. Emanations.

1. Primitive rock Slight ... None
2. Gravel with pervious subsoil ... Great ... Slicht
3. Sandstone Variable ..V Slight
4. Limestone Moderate ... ... Slight
6. Sandstone (impervious subsoil) Arrested ... Considerable
6. Clays and marls ... Slight ... Considerable
7 . Marshes (not peaty) Slight . . . Considerable
8. Made soils Great ... Considerable

Permeability means capacity for allowing the passage of fluids capable
of being passed through. For example : Wood is permeable to oil ; blotting

paper to water or ink, &c. Emanations include vapours or gases, such as

water-vapour (causing dampness of the house air), sewer gas, or the gases
from an old rubbish dump.

Generally speaking, granite, slate, sandstone, and limestone rocks pro-

vide the best sites. Sands, gravels, and chalk are next in order of merit,
provided they are deep and free from an admixture of clay : while marls,
brick earth, and clays are the worst, since they absorb but little of the rain,

but hold it in every depression until it evaporates.
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As a fair example of how one may be easily deceived with regard to the
suitability or otherwise of a site, take No. 2,

“ Gravel with peiwious subsoil” :

The permeability is great and emanation slight. Now, if the gravel consisted

of only about 4 ft. or 5 ft. with a clay subsoil, it would, without treatment,

be a most unhealthy site, inasmuch as the ground water would have no means
of escape and the emanation would be considerable. This is also shown in

the case of No. 5,
“ Sandstone with impervious subsoil.”

It is essential to know something about soils
;
for later on, when we come

to dampness in buildings, we will see how very practically useful this know-
ledge is in determining to what cause such dampness is attributable.

The more permeable a soil the more liable it is, with its ground water,

to become polluted by soakage from cesspits or defective drains.

MADE SOILS.

Under any circumstances soil which has been contaminated with excreta,

or by leakage from drains and sewers, must be removed, and, if necessary,

clean material deposited in its place.

Any clean gravel, sand, brick, rubbish, or loam will form satisfactory

filling. Ashes are sometimes used, but they are objectionable, as they often

harbour vermin. Ordinary house refuse and road-sweepings (which contain

all manner of garbage) must not be used. Whatever kind of filling is adopted,

it should be well consolidated either by ramming or, in the case of sand, by
wetting.

Section No. 73 of the Health Act refers to this matter. A by-law of the
London County Council, adopted in 1901, thus deals with “ Made Ground”

—

No house, building, or other erection shall be erected upon any site

or portion of any site which shall have been filled up or

covered with any material impregnated or mixed with any
faecal, animal, or vegetable matter, or which shall have been
filled up or covered with dust or slop or other refuse, or in or

upon which any such matter shall have been deposited, unless

and until such matter or refuse shall have been properly removed
by excavation or otherwise from such site. Any holes caused by
such excavation must, if not used for a basement or cellar, be
filled in with hard brick or dry rubbish or concrete or other

material, to be appoved by the district surveyor.

Defects of site can usually be overcome by paving and surface draining.

Although this matter, perhaps, does not strictly come within the province of

the sanitary inspector, it will be useful to know something of its treatment

and how to correct defects of site.

SUBSOIL DRAINAGE.

Dr. Edward F. Willoughby, M.D., D.P.H., has stated that no site can be
considered healthy where the ground water is found at less than 12 ft. from

the surface, or 15 ft. if its level be subject to considerable fluctuations. If

nearer than 15 ft,, its level should be, as far as possible, lowered and fixed by
subsoil drainage, and the area of the site occupied by the building should be

concreted or asphalted after any necessary filling in.

The soil is a very potent factor in the healthiness of a locality
;
and the

great German hygienist, Pettenkofer, said that “we do not go from home for

change of air, but for change of soil.” This very aptly expresses in a few words

the great care that ought to be taken when selecting a building site.
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The advantage of subsoil drainage is that it tends to prevent extreme

rise of ground water and consequent driving out of ground air, and to lessen

the degree of its fluctuation.

In a site consisting of gravel or sand it is usual to drain around the

outside of the building. In other cases it will be necessary to lay branch

drains across the site in addition to the important drain encircling it.

The depth these drains should be laid and their distance apart depend

upon the soil to be drained : the stiffer the ground, the closer must they be.

In stiff clay they should be laid even- 3 or 4 yards
; in loamy clay, every 5 or

6 yards
;
while in sand and gravel they may be 10 or 15 yards apart. In the

Australian Sanitary Inspectors’ Text Book, pages 233 and 234, it is stated

—

The depth and spacing of the lines of those drains should be such

that the underground water level will have a slope of 1 in 12

towards them. That is to say, if the drains are, say, 24 feet

apart, they must be 2 feet deep in order to drain the soil to a

depth of say a minimum of 10" below the surface : 30 feet apart

would require 2' 6"; 36 feet apart, 3' deep; and so on.

I personally consider that where a site requires subsoil drains the soil

should be drained at least 2 ft. from the surface.

The depth of subsoil drains should be as great as possible—the deeper

the better
;
but considerations of outfall and expense will frequently prevent

the depth being more than 3 ft. or 4 ft. below the basement floor. Where
drains are shallow, they should be closer together than is necessary when they

are deep.

Subsoil drains are sometimes formed of broken hardstone spawls or

bricks to within 12 in. of the surface, but the best drains are those formed of

agricultural drain pipes unsocketed, or, better still, with half collars. This

enables the joint to be properly made and the pipes to be laid both horizontally

and vertically
;
whereas without sockets there is some difficutlv in keeping the

ends of the pipes together.

These drains should, in all cases, be filled in with hardstone spawls to •

within 12 in. of the surface by a width of, say, 12 in.

The outlet for subsoil drains, if there is no natural watercourse, should

be quite separate and disconnected from house drains. Where this is not

practicable, both systems of drain should have a disconnecting trap and air

shaft.

GROUND AIR.

Ground air is dangerous in more ways than one
;

it contains a relatively

large proportion of carbonic acid, the proportion increasing with the distance

from the surface. At Dresden, Flach found the ground air to contain 3 per

cent, of the gas at a depth of 2 metres, and no less than 8 per cent, at a

depth of 6 metres. Eiven 3 per cent, is about 100 times as much as that
contained in normal atmospheric air. When we remember that air containing

21r per cent, will extinguish a candle, the dangerous character of ground air

is easily understood.

A further and greater danger is that ground air may contain other gases

due to the fermentation and decomposition of organic matter, and, in towns
especially, may be charged with sewer air, coal gas from leaking mains, or

gases from rubbish deposits
;
and, finally, ground air may contain the spores

of pathogenic bacteria which have found a suitable nidus in the soil.

The necessity for covering bad building sites with a layer of concrete
or asphalt to exclude all moisture and gases even under pressure, and render
the basement quite impervious, will thus be evident as a precaution that
should at all times be insisted upon when the case arises.
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The relative porosity of certain mortars is of peculiar interest. Professor
Tichborne found these to be as follows:—

1

—

Common lime mortar (1 lime, 2 sand), 100.

2

—

Plaster of Paris, 75.

3

—

Roman cement, 25.

4

—

Portland cement, 10.

5

—

Asphalt, nil.

Upon these figures there can be no doubt about the advantages of asphalt

—

Portland cement coming next. It must be recollected that cement is not
concrete

;
the latter with its admixture of sand, gravel, and stone possessing

greater permeability, however carefully it -is prepared.

DAMPNESS OF BUILDINGS—DETECTION AND REMEDIES.

1. When the bases of house walls are wet, it may be found that the damp
course is either below, or not high enough above, the surface of the outside
ground—or that the builder has forgotten to provide one. In the former case
it is easily remedied by removing the soil and providing a cement plinth on
the outside of the wall. In the latter case, of course a damp course could be
inserted

; but it would be very costly, and would only be resorted to in a very
bad case.

2. The walls may be damp from the drip of the roof in the absence of

any spouting or defective spouting.

3. Basement walls may be wet through absence of proper drainage upon
their outside, or of other suitable provision to exclude wet.

This can be remedied by either building a dry area or excavating the soil

and draining as for subsoil drains, filling in with stone spawls and cementing
the walls externally, or, better still, by using 6 in. tar concrete. Sometimes
slates are used, bedded in cement, and they form a very effective remedy.

4. When brick walls are damp above the ground from driving rain

(generally through the porosity of the bricks, but sometimes by reason of

defective work or a too thin wall in an exposed position), the only remedy is

to paint them thoroughly, to coat them with Szerelmy stone liquid, or to

cement the whole outside.

An inspector should immediately report house walls which are actually

wet, but should hesitate where damp stains only are apparent, and in such a

case should only do so after the medical officer of health has declared them
to be so bad as to endanger health.

5. The upper parts of house walls may be wet from defective eaves or

gutters, and unprotected parapet walls. Defective flashings to gutters and
chimneys also cause damp. These are matters all easily dealt with.

6. Wet ceilings in upper rooms are, of course, caused by defects in the

roof covering
;
and in searching for these it does not follow that the fault will

be found over the spot in the ceiling.

7. When an inspector notices that the boards of ground floors or basements

are excessively curved, t lie edges being raised in sharp ridges, he will suspect

dampness or even water underneath. He can test this by boring two or three

holes through the floor boards with a large gimlet (having first obtained the

consent of the owner or occupier), and passing a thin iron rod down into the

soil beneath. The holes may afterwards be plugged with wood.
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If he is not satisfied with the test, he must get underneath or take up
sufficient boards to make a thorough examination, similarly with the consent
of the owner or occupier.

8. Basement floors laid with bricks, concrete, &c., if not properly drained,

will soon show dampness. A good bed of spawls placed under the floors before

laying remedies this defect.

9. Where floors are below the outside surface, air may be admitted to the
underside by forming a flue in the thickness of the outer wall, opening at the
bottom under the floor, and at the top into the open air.

10. Dry rot under wood floors is caused through want of proper ventila-

tion. If provision is made for ample ventilation, it will often kill the fungus
when it is in the earlier stages of its growth, besides removing any dampness.
A musty smell will attract attention to this pest, and, on raising the edge
of the floor covering, fine filaments of the plant may sometimes be seen on
top of the floor boards near the skirting.

In bad cases it is necessary to remove all decayed woodwork. Where the
wood is only slightly affected, it should be well scraped and washed with hot
lime.

A certain cure for dry rot is to apply a solution of sulphate of copper and
sulphuric acid after removing all decayed timber. This will kill the fungus
and help to preserve the timber.

Dry rot is probably more to be feared when the house is built upon made
ground.

BUILDING CONSTRUCTION.

The duties of an inspector of nuisances place upon him the necessity of

having a general knowledge of all matters relating to buildings, especially

with regard to dampness and unhealthy conditions. He cannot diagnose the

cause, however, or suggest effective remedies, unless acquainted with the

nature of the several kinds of materials employed in their construction.

It is very necessary that an inspector should be able to interpret a set

of contract plans, and understand whether the same have been carried out

in accordance with the plans submitted for approval and with the by-laws of

a city. A course of drawing at a technical college would be of considerable

advantage to him. The specification of a building should fully describe all

the various materials and construction to be used in it.

FOUNDATIONS.

The first and foremost matter of importance in any building is that its

foundations are truly and well founded. The character of the soil—whether
clay, sand, loam, or rock—requires to be considered to determine what foot-

ings should be used
;
also, it is necessary that all trenches be kept free of water,

and the bottom level and sides plumb. The nature of the soil will, of course,

demand a footing sufficiently wide enough to carry the load placed upon it,

and in most buildings concrete forms the essential material for this purpose.

One sometimes has to take precautions against soakage, and provide

drains as before described
;
otherwise dampness in the foundations or basement

walls would soon become apparent.

Having thoroughly examined the trenches and adjoining premises or

property, and satisfied ourselves that proper precautions have been taken with

the preparation of the same, we come to footings or foundations of the

buildings.
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CONCRETE.

Concrete consists of stone, sand, gravel, and cement, and generally is

gauged in the proportions of 1 to 6 or 7 parts—that is, one (1) part of

cement, four (4) parts of stone broken to a 2-in. gauge, two (2) parts of

gravel, and one (1) of sand. The secret of good concrete depends upon its

mixing

—

i.e., that all the parts are thoroughly mixed together, and that the

cement is equally distributed throughout the aggregate. Concrete, of

course, varies in different proportions according to its several uses in a build-

ing, but for foundations the above can be taken as a fair indication of what
is generally used. Concrete in modern work is very often “reinforced”—that

is, steel is introduced to add greater strength.

DAMP COURSE.

The object of a damp course is to prevent the damp rising in a wall or
coming through it. That built in a wall is called a horizontal damp course

;

and when on the outside or cavity of a wall, a vertical one. A damp course

may consist of sound slates bedded in cement, of lead, asphalt, and many
other trade materials sold for that purpose. Any substance of a yielding

nature, such as tar or asphalt, that squeezes out under pressure and the heat

of the tropical sun, is not satisfactory and reliable.

Should an inspector find dampness above the lower floor, it can safely

be concluded that either the damp course is defective, or that there is not one,

or that there are other causes, such as high land adjoining, defective drainage,

soakage, Ac. The latter can always be remedied as before described, but in

the case of a building without a damp course it practically means that the

wall will require underpinning and the insertion of a damp course. Such an
expensive method would have to be carefully considered, and, unless it was-

a building used exclusively as a dwelling, other methods might be adopted to

minimise the trouble—such as cementing the wall and coating it with a damp-
resisting material.

Where walls are exposed to driving rain, there are several methods of

constructing them to render them weather-proof, such as a hollow wall with a

2-in. cavity. A wall of this description is built with galvanised-iron ties to.

bond the wall together. Other methods are to fill the cavity with asphalt, or,

for basements, to build areas or double walls, care being taken to drain the.

cavity with soakage drains below the level of the floor.

CEMENT.

Cement forms a very important factor in the success or otherwise of a

building, and in all cases one should see that the cement has not been sub-

jected to damp, and that it is soft and pliable to the feel. Cbment must be-

made up only in small quantities at a time, and is generally gauged in the

proportion of 2 to 1 and 3 to 1. If allowed to remain on the mortar board

too long, the initial set takes place. This set varies from 20 to 40 minutes,

and necessarily the strength of the composition is considerably reduced. This

precaution applies equally in the case of concrete.

Cement is more generally used in this country than lime, but where lime

is used care should be taken that it is properly slacked and run through a fine-

sieve before using
;

otherwise the lime will blow and cause defects.
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One can generally determine the quality of cement or lime mortar used

in a wall by cutting into it. If properly proportioned and well mixed, it will

be found equally hard as the brick or stone which is bonded together.

MASONRY.

A cheap form of masonry is known as a rubble wall—that is, made up

of stones or irregular sizes and shapes. Ashlar consists of through stones—that

is, stones laid in regular courses, level on beds and square on vertical joints.

BRICK WORK.

All bricks should be uniform in size and laid in suitable kinds of bonds,

so that the wall is properly tied together. Bricks should be laid in what is

termed sectional bond, and the joints grouted up full every course with liquid

grout, no joint exceeding | in. in thickness. The essence of good brick work

is that the wall is solid, and that there are no voids. If proper attention is

paid to the bond so that each brick has at least a quarter of its thickness

over-lapping each other, and all vertical and horizontal joints are kept full,

the wall will be strong and will resist the weather.

There is, of course, a great deal of difference in the different classes of

brick work—some are left rough for plastering and cementing
;
others, struck

and cut and sometimes finished with a jointer, so that the joint will form a

weathering and throw off any moisture
;
and in ornamental brick work joints

are raked out and tuck-pointed in white and black joints, the joints being

formed of lime putty. The best form of brick work is that which is jointed

when being built.

Good workmanship is, of course, essential
;

for, if angles and reveals to

openings are not true and walls plumb, the work suffers considerably both in

strength and appearance. Where we find bad workmanship we will also find

bad materials. This applies in all branches of the building trade.

CARPENTER’S WORK.

The first and foremost duty on a building is to see that all timber is free

of defects, clear of sap wood, shakes, white ants, borers, &o.

White Ants.

In wooden buildings the greatest trouble in Queensland is to guard
against white ants. If all stumps and plates are carefully treated with poison,

there will be little trouble
;
but, even with the very best precautions, this pest

sometimes attacks a building from quite an unexpected quarter. Wherever
white ants are found, they should be traced to the nearest point to the ground,
the run broken, and white ant cure poured in. Care must be taken to avoid
disturbing the whole run, for we are not then likely to catch the whole family.

By treating properly, all will be exterminated.

Borers.

The borer is another pest. One kind infests the sap on hardwood
;

others

affect pine
;

and some flying varieties attack different kinds of hardwood,
returning periodically to infest the same timber each season. This pest is

easily discovered by noting the dust it leaves behind it. Wherever found, it

should be immediately treated by syringing with poison, or the boards re-

moved
;
otherwise the building will be of litttle value after a year or two.
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III.—Ventilation and Air Supply.

By L. G. Corrie, Esq., F.L.S., F.Q.I.A.

The only direct, references to ventilation of premises occurring in “ The
Health Act of 1900” are in

—

(a) section 79 (6), where any factory, workshop,

or workplace not ventilated in such a manner as to render harmless as far as

practicable any gases, vapour, dust, or other impurities generated in the course

of the work carried on therein, that are a nuisance or injurious to health, is

declared to be a nuisance
; (

b
)
section 20, where the Commissioner may in any

emergency make Regulations for the promotion of ventilation
;
and (c) section

77, whereby a Local Authority is empowered to make By-laws for (amongst

other matters) promoting the ventilation of lodging-houses as defined by the

Act.

Provisions for cubic space and ventilation in factories and shops are con-

tained in “ The Factories and Shops Act of 1900” and Regulations thereunder.

A minimum of 400 cubic feet of space and of 25 superficial feet of floor space

for every person employed must be provided exclusive of space occupied by
goods, fittings, furniture, &c. In calculating this cubic space, the maximum
height to be taken is 13 feet. Inlet and outlet ventilators may be required to

be provided in the proportion of not less than 12 square inches of inlet and

12 square inches of outlet for each person employed, irrespective of windows

or doors.

Special inspectors are appointed under this Act, which is administered

under the Department of Public Works.

1. RESPIRATION.

In the process of respiration in an adult at rest, about three-quarters of

a pint of air are taken into the lungs with each breath, held there for a few
seconds, and discharged! again. The composition of the outgoing air is pro-

foundly different to that of the air taken in. It contains over 100 times as

much carbonic acid (between 4 and 5 per cent.), considerably less oxygen (about

16 per cent.), much watery vapour, and certain animal waste products; also,

its temperature is raised nearly to that of the body.

On an average this process is repeated 17 times a minute, 1,020 times an
hour, 24,500 times a day. The air breathed in a day weighs over 20 lb., the
carbonic acid given off nearly 3 lb. “Air sewage” is a name given to the foul

matters added to the air from human, animal, or other organic sources.

Breath-fouled air is sewage-laden air, and should be as strictly avoided or

prevented as sewage-fouled drinking water.

Roughly speaking, ordinary air and breathed air have the following
respective composition :

—
Ordinary Air. Breathed Air.

Oxygen 21 16 96 per cent.

Nitrogen .. 79 79 >i it

Carbonic Acid to ... •04 4-04 „ „
Watery vapour variable ... saturated „ ,,

Argon 1 per cent., traces of ozone, neon, kryp- Large increase of putrifiable

ton, ammonia, &c organic matters.

B
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2. IMPURITIES IN AIK.

The impurities in air are either gaseous or solid.

Carbonic acid (carbonic dioxide), carbon monoxide, marsh gas, sulphuretted

hydrogen, that variably constituted mixture of gases known as coal gas, and
certain gaseous organic substances are the more important of the gaseous

group. Petrol fumes and acetylene gas are others which industrial develop-

ments have recently rendered prominent.

The solid impurities in air are various forms of dust, organic and inorganic
;

including the ddbris of mineral, vegetable, and animal materials and living

micro-organisms.

The sources of air impurities are

—

(a) Respiration and Skin-action : (
b

)

Combustion
;

(c) Industrial processes
; (

d

)

Dust in the air.

() IMPURITIES FROM RESPIRATION.

(1) Carbonic Acid.—This is a heavy gas, capable, when present in large

amounts, of suffocating those who breathe it. It is not actively poisonous like

carbon monoxide, but its relative amount in the air of occupied apartments

fairly indicates the degree of contamination by air-sewage.

(2) Watery vapour, which contains most of the organic impurities.

(3) Organic Impurities.-—These are partly derived from the lungs, but

mainly from decomposing particles of food about the gums and teeth, and
from decayed teeth.

(i) Bacteria are not given off with expired air in ordinary quiet respira-

tion
;

but, during loud speaking, coughing, or sneezing, tiny particles of mucus
containing bacteria from the throat, nose, or mouth may be driven many feet

(40 or more) from the mouth. A person suffering from advanced consumption,
diphtheria, influenza, scarlet fever, “colds,” &c., is thus very likely to infect

other persons in a room, and also the room air, furniture, and hangings.

(5) Dried particles of sweat and scurf-skin, carbonic acid, and watery
vapour are also given off from the skin.

() IMPURITIES FROM COMBUSTION.

Combustion processes give off carbonic acid, and use up oxygen. Coal
gas when burnt gives off sulphur dioxide and other gases in addition to car-

bonic acid and watery vapour. Each cubic foot of coal gas burnt uses up
about as much air and contributes about as much impurity as one adult. Oil

lamps, candles, fires, and every other source of lighting or heating except

incandescent electric lights use up much air and foul more, unless prevented
by proper ventilation.

The impurities contributed by putrefaction and fermentation are not very
dissimilar to those from combustion, which process these changes resemble
from several aspects.

(e) INDUSTRIAL PROCESSES.

Industrial processes contaminate the air of workrooms and factories both
by the impurities from the workers’ bodies (increased by exertion), from com-
bustion (heating and lighting), and from dust, vapours, or gases given off

during particular processes. Dangerous dust has, for instance, to be allowed
for in metal-grinding or glass-grinding (sharp particles)

;
hair-sorting (anthrax

germs) ; and white lead-making or typesetting (poisonous metals). In match
factories vapours of phosphorus occur ; in copper-smelting, arsenic fumes,
increased temperature (bakehouses) or excessive moisture (cotton-sizing) may
also injure air purity.
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(
d

)

DUST.

Dust is very liable to cause air-borne disease. Room dust and gutter or

street dust largely consist of organic filth and swarm with germ-life, much of

which is dangerous.

Disease germs flourish in such surroundings if introduced, and when
breathed into the body are assisted to gain a footing by the inflammation-

producing germs which swarm in dust. Dried sweat, dried spittle, scurf skin,

the dung of animals, and dried filth of similar nature are largely present in

house and street dust.

Apart from air-borne infection by specific diseases, the breathing of

impure air leads to headache, depression of mental and physical activity, and
increased receptivity to disease.

3. VENTILATION AND PERFLATION.

The only working remedy for foul air is its dilution, removal, and replace-

ment by fresh pure air in sufficient amount.

Ventilation implies continuous introduction of fresh air, thoroughly mixing
it with the contained air, and simultaneous removal of a like quantity of used
(foul) air. This should occur without draught.

Perflation implies the rapid blowing out of foul air by fresh air.

Ventilation often involves highly technical problems. The two great

groups of ventilatory processes are—(o) Natural ventilation; (6) Artificial or
mechanical ventilation. The physical principles on which both depend should

be thoroughly grasped.

In schools, factories, public buildings, &c., where natural ventilation is

depended on, special ventilators, in addition to doors and windows, are essential

for reasonable air purity.

The following points should be remembered in connection with ventila-

tion :
—

(1) The part to be best ventilated is the level at which the inmates
breathe (breathing line).

(2) If left to themselves, warm air rises, cold air sinks. Warm air

may, however, be pulled down, or cold air up, if an artificial

exhaust is introduced. Breath-warmed air will not rise over 12

feet in an ordinary room, by itself
;

it then cools and falls again.

(3) Air in a room behaves very much as water would. Air has weight.

(!) Air will not flow two ways at once in a channel any more than
water will. Hence we need both inlets and outlets. Outlets are of

little use if opening over 12 or 13 feet from the floor (see 2 for

reason).

(5) Air currents in ventilators are greatly affected by friction. Ventilat-

ing channels should, therefore, be as short, straight, and smooth
inside as possible. Dust lodging in them causes friction and fouls

. the air. They shoidd be measured for effectiveness only in the

clear. A 9-inch by 6-inch air brick, of which three-fourths is metal

grating, is less useful than an open channel of 4 inches by 3 inches.

Perforated zinc in an ordinary ventilator renders it practically

worthless. Every right angle in a ventilator takes off 50 per cent,

of its efficiency.

(6) A piece of smoking brown paper or a match flame will show the
direction of the air currents in a ventilator or a room. With
natural ventilation, the action of ventilators depends largely on the
wind and weather.

(7) For down draughts from outlets increase inlet space.
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Inlets are best placed at 5 or 6 feet from the floor, and should slope diagon-

ally upwards and inwards. Outlets should be in the ceiling unless over 12 or 13

feet from floor level, when the channel should be continued down to that

distance and finished with a bell mouth. Every ventilating channel should be

lined) throughout with smooth metal.

Remember particularly that mere height and cubic space are useless by
themselves. Persons have been suffocated by air sewage in a crowd in the

open air.

4. AIR TESTING.

The most delicate test of air purity is the nose. A person walking straight

from the open air into an occupied room should be able to tell at once if the

air is impure, by the “stuffy” smell. This sense is blunted after a very few

minutes in the room. Chemical tests are vastly inferior in delicacy, but show
the extent of impurity as measured by the carbonic acid present.

The Haldane apparatus is the handiest chemical test, but requires knack
in using. It is used largely by factory inspectors in England.

5. EXAMINATION OF VENTILATION.

In examining ventilation use the nose test if the apartment is occupied,

note the inlets and outlets, test their action with smoking brown paper, and
measure all up in the clear (that is, after allowing for grids, gratings, Ac., in

their course). Notice where inlets come from (i.e., over drains or under floor),

and whether channels are dirty or obstructed.

The various devices by which natural ventilation is secured will be found
well described in Reid’s “ Practical Sanitation” or other good textbook of

hygiene. These should be studied in order to obtain a thorough grasp of the

principles on which they are based.

Mechanical ventilation involves technical questions of considerable com-
plexity. It is necessary to recollect clearly that mere stirring up by a power-

driven fan of air which has been already fouled is not mechanical ventilation.

As already pointed out, ventilation implies the supply of fresh air and the
simultaneous removal of foul air.

6. OVERCROWDING.

By section 79 any house or part of a house so overcrowded as to be
dangerous or injurious to the health of the inmates, whether or not members
o? the same family, is deemed to be a nuisance. In practice, "overcrowding”
is usually estimated on a cubic-space basis, taking as a standard 300 cubic

feet per adult, and half this amount for each child under 12. In a bedroom
suspected of being overcrowded, the beds would cover about three-quarters of

the floor on this basis—a very liberal one to offenders.

300 cubic feet per head

Certain space measurements are allotted by law in England. Factories in

Queensland have been already alluded to. Some English standards are

—

Common lodging-houses

Registered lodging-houses

—

Rooms occupied day and night

Rooms occupied by night onty

Army barracks

Army hospital wards

London board schools

Seaman’s cabin

Cows in cowsheds

400 cubic

300 cubic

600 cubic

1,200 cubic

feet per head

feet per head

feet per head

feet per head

130 cubic feet per head

72 cubic feet per head

800 cubic feet per head
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To secure thoroughly effective natural ventilation and the maximum of

purity for room air, without draught, a space of about 1,000 cubic feet is

needed, with 100 square feet of floor area, and three complete changes of air

per hour, for each adult. These are seldom attainable in practice.

7. HEATING.

Heating is intimately connected with air supply, both by reason of the

impurities added by combustion and the action of fires or other sources of

warmth in extracting air from rooms or drawing air into them. Wherever
possible, outlet ventilators should be carried up alongside chimneys, or have

a gas flame or lamp under them.

Heating apparatus may supply warmed fresh aii', as in Bond’s euthermic

stove, the ventilating grates described by Reid, or the American jacketed stove.

All these are powerful inlet ventilators, and before they can work properly a

sufficient outlet is required. They also lower the relative amount of moisture

in the entering air, and this must be replaced by some form of humidifier, such

as a water trough with lampwicks dipping in it over which the warmed air

passes. If the incoming cold air is warmed, the supply per head can be

increased without causing draught.

IV—Water.
By J. S. C. Elkington, M.D., D.P.H.

“ The Health Act of 1900 ” does not give specific powers for protection

of the purity of domestic water supplies, save in the case of an emergency,
when the Commissioner may make Regulations to this end (section 20).

A “ proper supply of water for the use of the lodgers” may be required

by order of the Local Authority for a lodging-house as defined by section

75, provided that it can be furnished thereto at a reasonable rate (section

76 (7))- A proper supply of water for drinking purposes is required by
“ The Factories and Shops Act of 1900 ” to be provided for every factory

and shop.

The general law as to water supply in Queensland is contained in
“ The Water Authorities Act of 1891.” Amongst other sanitary provi-

sions, this imposes a penalty (section 92) for not repairing fittings or for

allowing them to be so used or continued so that the water is contaminated
or foul air or impure matter is allowed to return into a water pipe.

Penalties are also provided for fouling domestic water supplies (section

93)-

Councils may make By-laws under “ The Local Authorities Act of
1902” (Schedule IV., 66) for providing and rating for water supplies,

prohibiting pollution of water supplies or sources, and preventing the

obstruction of streams.

A good general account of the water question from the sanitary

aspect will be found in Reid’s “ Practical Sanitation,” chapter 2.

Absolutely pure water—that is, the substance composed wholly of
hydrogen and oxygen and represented by the symbol H^O—is never found
in Nature. It is, in fact, never seen except in small amounts as a labora-
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tory curiosity. In the every-day sense,
“
pure water” is water free from

harmful ingredients—wholesome and suitable for drinking and for the

preparation of food. Clearness, brilliancy, and palatability do not neces-

sarily indicate purity in a water. Defects in colour, clearness, or taste do
not necessarily mean that it is unwholesome.

I.—WHOLESOMENESS OF WATER.

After a case of typhoid fever has occurred in a district, it is not

unusual for a Local Authority to send a water sample to the Analyst.

As usually done, this is mere waste of time, so far as any true indication

of the source of infection is concerned. The time elapsing between infec-

tion and diagnosis (usually from 18 to 21 days or more) is ample for any
infecting agency to have disappeared from the water, even if a proper

sample is taken at once.

Further, no process of chemical analysis can detect the presence of

typhoid organisms, or can, in fact, do more than condemn an obviously bad
or contaminated water. Even this result is not certain, as it is possible to

add to each million gallons of an originally good water one thousand gallons

of crude sewage, without the most careful chemist being able to certify, on
an isolated examination, that the water is contaminated. A million or
more typhoid germs may be present in each quart, without yielding to the

chemist any definite indication of danger.

No process of chemical examination is, therefore, sufficient by itself

to establish the purity of a water, although it will enable some dangerous
waters to be condemned.

For any analytical process to be of use in preventing water-borne
disease from any given supply, it must be carried out regularly at short

intervals until a standard is established. Then any sudden excess of

certain ingredients will point to danger.

By bacteriological examination, contamination by disease organisms or

those indicating faecal pollution would be detected, if present in the sample;
but other conditions—such as the presence of peaty acids capable of

dissolving lead pipes and hence of poisoning consumers with soluble lead

salts, or a high degree of hardness, or the presence of unwholesome or

injurious mineral constituents—require chemical analysis for their

detection.

The final proof of unwholesomeness in water is thus beyond the

chemist or bacteriologist. It depends on the entire absence of sources of

pollution from human beings and certain animals, or from certain mineral

or organic deposits. A careful and minute local inspection of the supply,

of its gathering area, and of all conditions liable to affect its purity is the

most accurate general test. Samples sent for chemical or bacteriological

examination should be carefully taken, with minute adherence to the

directions given at the end of this chapter. The reports obtained should

be considered only in conjunction with all possible sources of pollution.

No reliance should be placed on so-called “ natural purification” of
rivers and streams. Oxidation from dissolved oxygen, water plants,

minute animals, and fish are said to be active purifying agents
;

and
deposition of solid matters in pools or sluggish currents certainly occurs.

The available evidence is too contradictory to enable us to rely wholly
on these. Storage of water in deep reservoirs for a month or more will,

however, remove dangerous constituents if originllv present in no excessive

amount.
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The popular idea that a running stream “ purifies itself every few
hundred yards” is a complete delusion.

II.—WATER-BORNE DISEASES.

The principal diseases known to be capable of conveyance by infected

water are—Cholera, Typhoid Fever, Epidemic Diarrhoea, certain forms of
Dysentery, and Hydatids. Diphtheria is probably never so conveyed.

( I )
. CHOLERA.

Enormous loss of life has been caused by water-borne cholera. In

1S49 over 53,000 persons died in England alone from it. In 1892 Hamburg
had some 17,000 cases and over 8,500 deaths from it in three months.
This outbreak was traced to the drinking water drawn from the Elbe
River, which had been first infected from cases on ships lying in the

stream. This water was drawn from above the sewage outfall. A large

suburb of Hamburg—Altona—drew its water from below Hamburg after

the river had received the sewage of 800,000 people. Altona had only

500 cases, 400 of which were clearly infected in Hamburg. The Altona
water supply, however, was filtered through sand filters before distribution,

whilst that of Hamburg was not. When sand filters were afterwards put
in for Hamburg, the disease stopped at once. A while afterwards the

Altona filters broke down owing to a severe frost, and a limited outbreak
occurred.

(2). TYPHOID FEVER.

Large outbreaks have occurred from typhoid-infected water supplies.

In Caterham (England) a man suffering from early typhoid worked for

a few days in a well used as a public supply, and probably used one of

the drives as a latrine. When the well was filled 370 cases occurred, nearly

two million gallons of water having become infected from this one man.
Less than one grain of excrement per gallon could have been present in

the water.

The infection may travel great distances. At Lausen, in Switzerland,

the infection from four cases of typhoid in a farm house was carried in

the underground water for nearly a mile under a high mountain ridge

and infected a spring which supplied a town on the other side; 130 cases

followed, in a population of 780. In another case, the infection travelled

for three-quarters of a mile through fissures in limestone.

Typhoid outbreaks are always costly; and those arising from water-

borne infection on a large scale are most costly of all, owing to the great

number of cases occurring simultaneously. In Plymouth (America), a

town of some 8,500 people, the careless disposal of the discharges from
a single case of typhoid, occurring in a house near a rapid mountain stream

which supplied part of the town with water, produced about 1,100 cases

in a short while; 114 died. Those using water from other sources than

the infected supply escaped. The outbreak was found on investigation to

have cost £20,000 at least to the sufferers and the town. The Local

Authority had neglected, on the score of expense, to take notice of previous

warnings given by sanitarians—had, in fact, loudly condemned them as
“ fads.” The outbreak wrecked the commercial interests of the town for

a long while.

During thirty-one years—up to 1893—206 known outbreaks of water-

borne typhoid were reported on in Great Britain and Ireland. Under
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Australian conditions-water-borne outbreaks have not yet been productive

of any great disasters, such as that at Lincoln (England) ; but faecal

pollution of domestic supplies is probably a fairly frequent cause of groups

of cases, especially in mining towns.

(3).—EPIDEMIC DIARRHCEA, OR CASTRO ENTERITIS.

This is frequently spread by contaminated water, especially in hot

weather. It is capable of causing a considerable mortality amongst chil-

dren, old people, and invalids.

The outbreak of a severe form of epidemic diarrhoea in adults is a

frequent forerunner of a typhoid fever outbreak; and such cases are

infrequently, in reality, aborted typhoid. Dysentery may also be conveyed

by water.

(4).—HYDATIDS.

This severe disease is due to the eggs of a very small tape worm
living in the intestines of dogs. The dogs become infected by eating the

flesh of animals (especially heads and livers of sheep) in which the egg
has developed into its second or “bladder” form. If swallowed by a

human being, these eggs (from the worm in the dog) develop and travel

in such a way that they may finally become lodged in almost any part of

the body. Usually they lodge in the liver. After lodgment, they grow into

large cysts or bladders which may weigh many pounds, and which have
to be removed by a surgeon.

The disease is usually spread by water contaminated by dog dung.
It may also be spread by raw vegetables or other dog-contaminated food
material. Australia and Iceland are the homes of hydatids. Dogs should

be kept away from water sources, vegetables gardens—and especially

strawberry gardens—and from inside slaughter-houses or butcher shops.

Unless a dog is never allowed to eat raw meat, it should not be allowed
in a house.

Certain tape worms and round worms may probably be spread by
water contaminated with the discharges of infected human beings or
animals. Pigs are especially liable to act as agencies for spreading these

to human beings.

III.—INFECTION DURING DISTRIBUTION OF WATER.
Infection may gain entrance to a public or private supply by means

of the pipes as well as at the source. When a tap is turned full on. a

strong sucking action is usually exercised at any crack or leak in the service

pipe, and filth from the surrounding ground may be then drawn in.

Se-rvice pipes are liable to be cracked near gutters by traffic
;
and if the

gutter is not impervious, the ground under its bed is apt to be soaked with
foul matter often for some feet down.

Where a large break occurs in a main, and especially low down in a
rising main, a strong sucking action may be suddenly set up in the service
pipes and main above as the water falls. The same thing may occur more
gradually when the water is turned off from a leaky main. Filth is liable

under such conditions to be sucked in from open taps or from leaks, and
may enter the main itself.

This constitutes the great objection, from a sanitary standpoint, to

direct flushing of closets or urinals. A severe outbreak of typhoid fever
at one of the colleges of Cambridge University arose from this cause—

a

hand-flushed closet. A flush tank should always be used, both for this



THE QUEENSLAND SANITARY INSPECTOR’S GUIDE. 21

reason particularly and to prevent waste. Fire plugs, if of old pattern

without springs to hold up the ball, or if improperly placed ( e.g ., in

gutters'), may also admit filth to mains, and have been responsible for

outbreaks of disease.

Finally, mains and service pipes may be dangerously contaminated by

placing them in gutters as handy sites of deposit before laying. The
gutter water will flow through them if a shower comes on

;
and, especially

if containing bedroom slops, gutter water is a very dangerous and filthy

mixture. Such contamination may give rise to a severe outbreak in the

area supplied, when the water is turned on, if typhoid urine is in the slops.

IV.—METHODS OF PURIFICATION.

Domestic.

(i.) Boiling for a few minutes will destroy all disease-organisms in

drinking water. It is the most certain and the most generally applicable

means of purifying domestic supplies. A day’s supply can be boiled over

night, poured whilst hot into a clean vessel, covered, and set aside to cool

during the night.

If it is desired to aerate the water to restore taste, an arrangement of

a couple of jars can easily be made in a wooden stand so that the water

will drip from one to the other. Shaking up boiled water in a jar after

cooling will also aerate it.

A couple of drops of pure hydrochloric acid in a teaspoonful of water,

mixed with a tiny pinch of baking soda and stirred into a gallon of distilled

or boiled water, will remove the “ flat” taste to a great extent.

Where water-borne disease is suspected to exist or to be liable to arise,

the users of the suspected supply should be advised, by notice and other-

wise, to boil all water used for drinking or domestic purposes.

(2.) Distilling is another method of obtaining safe water.

(3.) Filters require great care in selection and cleaning if they are to

be of real use. All “ dripstone” and “ charcoal ” filters are not only useless

but actually dangerous, as they retain the disease organisms from any one
infected charge of water, breed them, and distribute them into the subse-

quent supply of days or weeks. There.are several real filters in the market,
amongst the best being the Pasteur-Chamberland and the Jeffery. The
latter is made in Melbourne, Australia, and is particularly strong and easy
to clean. The filter candle is made of a kind of terra-cotta. The Pasteur-
Chamberland candle is made of a fine porcelain. The reliability of the
Berkefeld is very doubtful unless it is cleaned every day. The “ Abbott”
has been well spoken of by bacteriologists in Australia.

All these need a pressure supply for easy working, but may be obtained
in batteries with a pressure pump attachment for country use. They need
regular care and cleaning, and must be carefully examined, at short

intervals, for cracks in the filter candle or leaks at the joints.

Large Scale Purification.

(1.) Sand Filters.—The effect of sand filters has already been
referred to when dealing with the Plamburg cholera outbreak. They
should always be provided where the source is not completely above
suspicion in respect of purity, and are highly efficient when properly
constructed and managed.
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They are constructed in beds of suitable size and number to allow

for resting or cleaning a part of the installation, whilst the remainder con-

tinues to work. Where the water contains much organic matter, it should

be stored in a reservoir before admission to the filters, to allow sedimen-

tation. The filter bed has a foot or so of coarse pebbly gravel and medium-
sized stones at the bottom, in which are laid the collection pipes leading

to the filtered water reservoir. Above this is about 2 feet of gravel, gradu-
ally becoming finer in texture, and a top layer of some 3 feet of sharp clean

sand. The water should run on to a float board to prevent channelling

of the surface. Vents should be run up from the deeper layers to permit
air to escape when the bed is being filled with water.

The rate of filtration is stated by Dr. Reid to be from 70 to 75 gallons

per square foot of filter surface in each 24 hours. The rate used in most
London supplies is about 42 gallons per square foot in 24 hours, or 1^4
gallons per hour.

The actual filtering is affected by a superficial gelatinous film which
forms on the top of the sand after a few days’ use. Time must be given

for it to form, after a filter is cleaned or emptied. A hard frost upsets

its action.

The film increases in thickness with time, and necessitates a greater

depth of water to force its way through. This depth should not exceed

3 feet at its maximum. When the filter becomes too slow in action from
increase of the gelatinous layer, it is emptied

;
the thin layer of gelatinous

matter is skimmed off the surface with a sharp spade and removed, and the

filter refilled to allow the film to form again. Whilst it is forming, the

water from it should be cut off from the filtered supply from the other beds
for three days. When the sand is scraped down to 12 or 15 inches, it

should be renewed.

(2.) Other methods of large scale purification are sometimes used.

In the Laurence process the water is boiled, being thereby both softened

and sterilised. The steam is condensed by the cold water entering the

boiler, which takes up the heat from the steam.

Anderson’s process consists in revolving the entering water with scrap

iron in a cylinder, the water afterwards flowing through an open trough,

and the precipitate being removed by a sand filter.

Mineral matters and some organic ones are removed by various patent

processes, usually involving mixing with lime. Sometimes (Porter-Clark
process) the resulting chalk is removed by a filter press. In others subsi-

dence is employed. A moderately hard water needs about 14 cwt. of lime to

each million gallons, but the amount must be calculated for each particular

water, as uncombined lime must not be allowed to pass over.

(3.) The use of minute proportions of chlorine is said to have given
good results in the purification of public supplies in America. Canada, and
South Africa. Hypochlorite of calcium is used in the proportion of from
.1 to .25 grains per gallon. The solution may be run into a main, in the

proper strength. If necessary, subsequent filtration through charcoal,

polarite, or iron filings may be used to remove the last traces of chlorine.

The cost of hypochlorite treatment is from is. 6d. per million gallons.

Potassium permanganate cannot be depended on to purify water.

Sulphate of copper is sometimes used in reservoirs for destroying

water alga; and other minute plants which may cause an unpleasant smell.

A sufficient amount is put in a bag and towed about from a boat till it

dissolves. One part in half a million gallons of water is said to be effective.
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V.—HARDNESS OF WATER.
Hardness of Water is a very important matter in relation to water

supplies for industrial and even for domestic purposes. A hard water

contains a large amount of saline constituents. These, if in large amount,

retard the lathering of soap, render the water troublesome to wash with,

and cause deposits in boilers which may lead to explosions or to great

damage of the boiler. The replacement at Glasgow of a hard-water supply

by a soft one is estimaUd to have saved some £50,000 to certain industries

in soap alone. More tea is required when infused with hard water, the

cooking of vegetables is interfered with, and there are many other domestic

drawbacks. Several well-known processes exist for softening hard waters,

the Porter-Clark being one of the best known. Boiling will remove what is

termed the “ temporary hardness ” by precipitating the lime as chalk.

VI.—LEAD POISONING.

This is specially apt to occur with peaty waters when supplied through

lead pipes, as the contained peaty acids produce soluble salts of lead which
can be readily absorbed into the system. Waters containing a high propor-

tion of carbonic acid also attack lead pipes, but the resulting carbonate is

much less soluble, and hence less likely to cause poisoning.

VII.—INSPECTION OF WATER SUPPLIES.

When examining a water catchment area for possibilities of pollution,

the inspector should begin by making a careful survey of every human
habitation or collection thereof on the area, especially as regards the privy

accommodation and drainage. Look for cesspools, and find out exactly

where the contents of pan closets and bedroom slops are disposed of.

These may be emptied directly into a water supply used for human con-

sumption lower down. Locate any sugar-fields or fruit gardens, &c.,

where persons are likely to be employed during the season, and find out

exactly what provision is made for the collection and disposal of their

excreta and drainage; also, note carefully the proximity of roads, &c., to

the watercourses. Locate manured fields draining to the streams.

After investigating these and other means by which human filth

can enter the supply, note the opportunities of pollution by animals, and
especially by dogs and pigs. At the same time any pollution by trade or

manufacturing refuse should be noted.

Then ascertain the extent of mineral or vegetable pollution of any
kind. Sawdust from an old mill, for instance, may render a water
unpleasant to sight or taste. Some mineral deposits may contribute metals

or other unwholesome substances to streams.

Lastly, take proper samples for the analyst in a proper manner. Take
several, and particularly take some at the points where the greatest

likelihood of pollution exists. Take samples both for bacteriological and
chemical analysis.

When sending these, note down briefly, for the analyst’s information,

the local conditions relating to probability of contamination, in addition to

other necessary details.

In examinations of this character inspectors will find it very useful to

be able to draw rough plans and diagrams, and, particularly, to take photo-

graphs of the more salient points. A photograph is often of the very

greatest value in showing local sanitary surroundings in a report—far

more so in many cases than pages of description.
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In examining domestic supplies, notice especially the general oppor-

tunities for pollution by excreta of human beings or animals. On mining
fields it is not unusual to find an old shaft used as a cesspool and rubbish

dump, whilst another close by is used for water supply purposes.

Sometimes an old shaft is found to have been used first as a cesspool and
afterwards as a well. A cesspool or badly-kept closet or foul pigsty may
be on one side of a fence, and a shallow well on the other.

Underground tanks are liable to pollution from cesspools, &c., even if

cement-lined, as the cement may, and usually does, crack. Wells are

similarly endangered, if not lined to a considerable depth with watertight

material.

The drippings from a pump should never be allowed to flow back into

the well or tank, but should be led away from it.

Water from wells or underground tanks should never be dipped out,

but always pumped.

Galvanised iron tanks form the usual receptacles for roof water in

Australia. When first put up, they should be washed inside with thin

cement after careful cleaning. Tanks should always be covered to exclude

dust, birds, &c. A great deal of filth may gain entrance from the roof or

gutterings, &c., owing to the deposit therein of dust, birds’ nests, &c. A
reversible elbow to the tank down-spout is useful for preventing this where
it can be looked after and there is a good rainfall. Other devices for the

same purpose can be improvised or bought. Tanks should be regularly

emptied and cleaned out. Roof gutters should also be regularly emptied
and cleaned out where the water is used. Occupiers who use roof water
should be advised to this effect.

VIII.—DIRECTIONS FOR THE COLLECTION OF SAMPLES
OF WATER FOR CHEMICAL ANALYSIS.

The following directions are issued by the Government Analyst,

Government Chemical Laboratory, Brisbane :

—

Stoppered glass bottles of the kind generally known as “ Winchester
Quarts” should be used for this purpose. They must be perfectly clean
and the stopper must fit well. Waters for analysis must not be put into

stoneware jars. Corks should be avoided where possible; but, if used, they
must be new and well washed with the water before insertion into the

bottle.

The slightest neglect in cleaning either bottle or stopper vitiates the

whole analysis, and might lead to the condemnation of a water which is

perfectly good. To avoid errors arising from this source special bottles

are kept here, which, on application, will be forwarded properly packed,
the same package serving for returning the sample.

To ensure obtaining a fair sample, if the water is taken from a pump
or tap allow at least four gallons to run off before collecting the sample.
If from a bore allow the water to flow for some time to clear the casing
and valve, and collect direct from the pipe. If from a well, pond, or river,

immerse the bottle completely, so that the mouth of the bottle opens at a
little distance below the surface, but take care not to disturb any mud or
sediment that may be at the bottom of the water.
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Before collecting the sample rinse the bottle well three times with the

water, filling each time about one-third full. Then fill it within half-an-

inch of the stopper, insert the stopper, and tie it tightly down with a piece

of clean linen or calico over it. Do not use linseed meal, almond paste,

sealing wax, or any other luting for the stopper.

If there are any grounds for supposing that any water forwarded foi

analysis has not been collected and bottled strictly in accordance with the

above directions, the water will not be analysed.

IX.—DIRECTIONS FOR THE COLLECTION OF SAMPLES OF
WATER FOR BACTERIOLOGICAL ANALYSIS.

1. Glass stoppered bottles of at least two ounces capacity should be
used.

2. These must be carefully sterilised. Baking for an hour in an oven,

kept at a temperature which will just brown cotton, will effect this.

Before sterilising, the bottles should be carefully washed and dried,

and the stoppers inserted loosely.

3. The bottle should be immersed in the water to be sampled, and the

stopper removed with forceps, whilst well below the surface.

4. Details as to date, exact locality, circumstances and previous rain-

fall are attached on a label.

5. The bottle is then packed in ice in a suitable insulated box, and
despatched at once to the Bacteriological Laboratory, College Road,
Brisbane.

Sterilised collecting outfits can be obtained from the Bacteriological

Laboratory. Particulars of charges, &c., may be obtained on application.

V.—Drainage Principles and Methods.

By J. S. C. Elkington, M.D., D.P.H.

The distinction between a “drain” and a “sewer” under “ The Health Act

of 1900” (section 5) should be carefully mastered, as it is of very great im-

portance in legal and other proceedings.

Sections 35 to 55, 60, 61, and 79 (nuisances), together with by-law-making
powers under section 70, relate directly or indirectly to drains or sewers, or

both.

1. GENERAL.
A full account of many matters relating to px-actical drainage and sewer-

age may be found in Reid’s “ Practical Sanitation” or most other good text

books on the subject, and shoxild be carefully studied. The best method of

obtaining an insight into the principles and methods employed is to make a
careful inspection of a well-planned system before it is covei'ed in.

Outside large centres, modei-n water-carriage sewage-removal is scai-cely

practicable on the score of cost. No city can be considered as modern until

it is properly sewered, however. Cheap sewerage is in general far more danger-
ous than no sewerage at all, and good sewerage costs money. Wliei-e a scheme
is put in, adequate allowance must be made for upkeep, supervision, and
repairs. These involve a permanent staff of skilled men. A liberal piped
8UPplv of good water is, of course, a necessary preliminary to any sewerage
scheme.
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The whole question of modern sewerage is a highly technical one, and

can only be dealt with here in barest outline. Further details should be

studied from reliable text books. The Lecture on Sanitary Plumbing deals

with internal fittings connected with drainage and sewerage.

2. CONSTRUCTION.

The interior of a well-laid drain or sewer, as seen by the lamp and mirror,

should be as smooth and true as a gun-barrel.

It should be so supported in the trench as to remain smooth and true

after filling in.

It must be capable of standing inside pressure without leaking or sagging

if it fills up from an obstruction.

It must be laid at a proper fall, and must on no account be too large

in diameter or it will not flush properly.

It must be quite accessible for cleansing and clearing, and as straight as

possible.

It must be properly ventilated, so that traps will not be forced or syphoned

or foul air forced through leaks.

All junctions should be made in the direction of flow.

New house systems should be tested by filling up with water to at least

a 6-ft. head after removing air from traps, &c., and the water level should not

fall within two hours (hydraulic test).

Leaking drains are highly dangerous, and serve also as runs for rats.

3. TRAPS.

A good trap should have the following characteristics :
—

(1) Sufficient depth of seal, and proper levelling.

(2) Accessibility for clearing through.

(3) A good drop on the entrance leg, and an easy outgo.

The ventilation of the drains should be such that- the trap- will not be
forced or syphoned.

A trap must never be larger than the pipe it serves, and may in certain

instances be somewhat smaller, with advantage, in order to secure proper
flushing.

The “ Bell-trap,” “ D-trap,” “ Mason’s” or “ Dipstone” trap, “ running”
trap with or without centre access, and “ Antill’s” trap are wholly objectionable.

4. SELECTION OF WATER CLOSETS.

A good pattern of water-closet should have the following characteristic :
—

(1) Shallow basin, not more than 10 in. deep, made of non-absorbent
material.

(2) Flushing rim, and sufficient after flush to fill trap.

(3) Straight drop at back of basin to trap.

(4) Good area of water in basin and sufficient seal.

(5) Separate cistern of at least 3 gallons capacity, and at least 3 ft.,

or preferably 4 ft., above basin
;
pipe from cistern at least 1| in.

diameter. Where head is insufficient, use a 3-in. pipe.

(6) Main direction of flush directly into trap.

(7) Trap underneath carried up behind to induce some syphonage
from basin.

(8) Pedestal form—no casing.
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The “ Wash-out” closet is apt to foul at the weir and front of communicar
tion pipe.

The “ Wash-down” is good, and has a specially large area of water.

The “ Longhopper” is foul and objectionable, especially if with a spiral

flush.

The “ Shorthopper” is clean if it has a flushing rim.

The ‘‘Pan” (water) closet is most objectionable and foul.

The flush should be sufficient to clear the closet, the drain, and the

boundary trap on a drain of 40 ft.

The joints between the closet and soil pipe, and between the soil pipe

foot and the drain, are highly important. Their construction should be carer-

fully studied (see Plumbing Lecture). They should always be visible for inspec-

tion.

No trap should be put at the foot of a soil pipe, and the latter should

never be disconnected there.

5. VENTILATION OF DRAINS AND SEWERS.

I? highly important, but frequently defective in practice. Soil pipes should

always be ventilated by a full-bore pipe carried up as straight as possible to 6

ft. above the eaves and well away from windows.

Every right angle in a ventilator pipe takes off half its efficiency. Dummy
ventilating pipes are not infrequent. Rain water pipes should never be used
as drain ventilators. The ventilation of every sewer and drain should be
such that drain air cannot accumulate in them under pressure or a partial

vacuum be caused.

6. REGULAR FLUSHING.

Is essential for cleanliness. It is useless to merely turn on a tap or hose

down a drain. The object is to make it run full bore. A bucket of hot water

and soda emptied suddenly down is a good flush for house drains, and
especially for a kitchen sink pipe. The various patterns of automatic flush

tank should be thoroughly understood, as these devices are of much value in

connection with grease, slop sinks, &c.

7. BACTERIAL DISPOSAL OF SEWAGE.

A “
septic tank” is practically a cesspool where myriads of anaerobic

bacteria, working in darkness and absence of oxygen, break up into gaseous

and liquid form all organic matters. In a complete installation the residue

from their action is carried over to a “ filter bed,” where other kinds of

bacteria further break it up and then recombine it into various nitrogen

and oxygen compounds which will not give off smell. The effluent from the
septic tank itself is necessarily more or less foul-smelling. That from the filter

should not be so.

Being a bacterial process, success depends upon the vitality and activity

of the bacteria. If disinfectant or antiseptic substances—such, for instance, as

carbide waste—are inn into a bacterial installation in sufficient amount, the
bacteria will be killed or damaged, and nuisance will occur. This has
frequently given trouble in septic tanks at hospitals from disinfectants in the

slops, Ac., and in private houses where acetylene gas is used.

There must be as little disturbance as possible in the tank or filter
;
and

the fall to the tank, therefore, should not be abrupt, or should be broken by
baffles and a chamber. It is impor^mt that facilities should exist for clearing

and keeping clear all pipes connected with the installation.
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The work of a bacterial installation depends on the composition of the

sewage, the regularity of supply, and the time given for the bacteria to act.

Before it will work properly, the necessary bacteria must be present in proper

strength
;
and this is roughly indicated by the scum which forms on the tank,

surface.

Some fresh garden earth or a few cupfuls of scum from a “
ripe” septic

tank will often help in starting a new tank.

In practice it is not advisable to pin too much faith to the “septic-tank”

method of sewage disposal, unless the material to be dealt with is limited

only to water-closet sewage of fairly constant strength and constant in supply.

The presence of kitchen slops, stable drainage, &c., interfere with the bacterial

action
;
and any considerable intermittency of supply will upset the process.

Tanks and beds should always be so located that any smell will not cause

serious trouble if they go wrong. Disease germs are not inevitably killed by
passing through a bacterial installation.

It must never be forgotten that a septic tank is merely a controlled cess-

pool, and does not purify the sewage in any sense. This is done by oxidation

and nitrification in the beds or other apparatus through which the effluent from
the tank is afterwards passed.

In large installations the chief difficulty is the sludge. Septic-tank treat-

ment does not remove this, but only lessens it.

DRAINAGE INSPECTION.

The following are amongst the principal points requiring attention:—
1. Accessibility.—Inspection chambers or other access at all changes of

direction
;
inspection openings at least each 100 ft. in all long sections.

2. Alignment.—Straight run from point to point.

3. Bends must be as easy as circumstances allow, and made by curved

pipes with due allowance for access.

4. Dimensions of Drains should be as small as practicable to secure self-

cleansing. A 4-in. drain will suffice for any ordinary dwelling-house.

5. Foundation.—All parts must be firmly founded to prevent settlement

and sagging. Drains carried under the house must be bedded in and on cement

concrete.

6. Intercepting Trap between drain and sewer is required by many
authorities to protect against sewer air entering house drains. It should

have a ventilator opening at the drain side, and a cleaning opening or raking
arm (covered) at the sewer side, with easy access.

7. Joints should be made with cement for earthenware pipes and caulked
lead for iron pipes.

8. Junctions must be made obliquely in the direction of flow—not at

right angles or upstream. Two pipes or channels should never junction
opposite each other.

9. Manholes should, if present, be watertight, smoothly lined, solidly

constructed, and fitted with gastight cover. The floor should be benched at

self-cleansing slopes, and the connections made by suitable curved channels.

.10. Pipes should be thoroughly sound, smooth internally, tested before
laying, and laid with the socket end to the upper side of the grade.

11. Plans must be checked before filling in and carefully preserved for

reference.

12. Reductions in bore must be made by proper taper pipes.
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13. SoiLPrPES should be of lead (wiped joints) or heavy iron (caulked lead

joints) fixed outside. The joint at the foot must be properly made.

14. Traps must be self-cleansing and accessible
;
must fit the drain

;

must be protected against losing their water seal by evaporation.

15. Ventilation.—Inlet and outlet are required, both full bore. The out-

let should be carried up well above eaves and remote from windows. Recollect

that, if there is no boundary trap on the drain, the outlet will act as a sewer
outlet.

16. Wastes and Rainpipes must be properly disconnected by discharging

n the open air over a trapped gully.

VI—Drainage and Sewerage in Country Districts.

J. S. C. Elkington, M.D., D.P.H.

Nuisance often occurs from water tables in country townships, owing to

the absence of a water supply for flushing, or defective construction. If under-

ground pipes are provided, they are seldom ventilated
;
and the catch pits

usually have dropped floors, so that slops and refuse accumulate and decom-
pose. Their outlets should be flush with the floor of the pit, and the pit so

made as to be easily cleaned and flushed. An automatic flush tank will often

improve matters, if a little regular water is available either from a supply or

from household baths connected with the sewer.

Unless attended to, street gutters are apt to get very foul in warm
weather, owing to the decomposition of the soapy, greasy, and urinous

matter deposited on their sides. Cobble gutters are especially foul and

insanitary. Where typhoid is present, they are highly dangerous if contami-

nated with sickroom slops. Elven tarred wooden open channels are better

than these.

It is often possible with a little management to keep a great part of the

decomposable matter out of drains. Occupiers may be induced—or made

—

to burn their kitchen refuse, or to bury it in the garden as manure, or to put

it in a wire-netting circle with clean earth. Bedroom slops and offensive kit-

chen liquids, such as cabbage water, &e., may be put on dug garden ground

with an old watering pot. Grease should be strained off through some straw

in an old colander, before the kitchen liquids are thus disposed of, as it clogs

the ground. Other refuse can be dealt with in ways already described.

Where a fair area of dry open soil exists, a very useful method of dis-

posing of all liquid house slops is by means of a

FILTRATION GUTTER.

This is practically an improved trench drain. A trench is dug in some

suitable place in dry porous ground, 15 in. wide, 18 in. deep, and (for any

ordinary house) about 10 to 12 ft. long. It is filled loosely to within a couple

of inches of the top with stone rubble, broken bricks or stone, or similar

material. Every 3 ft. or so a couple of bricks are put on end in this to form

a support from the bottom in the middle.

c
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A piece of stout corrugated iron is punched with £-in. holes with a tapered

punch along the bottoms of the corrugations on one side. This should be
long enough to cover the trench surface and to project for a couple of inches

on each side. (These projections are not punched.) It is laid over the trench,

a weatherboard on edge is pegged along each side, and the earth heaped up
against the weatherboard. Shrubs may be planted along each side, but not

so near that their roots will give trouble later.

The drain to this must be open, and may be made of tarred boards or half

pipes. It should have a good fall, and should lead directly on to the end of

the corrugated iron spreader. At the top, under the kitchen sink pipe, must
be placed a kerosene tin or oil drum full of stones, with a 2-in. hole in the
bottom opening directly over the drain. On top of this, again, is an old

colander or basket containing some straw.

The straw strains off grease and large solids as the liquid goes through.

The straw should be burnt and replaced as required. The stones take the

smaller grease particles. The drain and spreader should be regularly broomed
down with clean water. The galvanised-iron spreader distributes the fluids

over the trench material, which leads it into the subsoil. The shrubs help to

keep the soil dry.

Disinfectants must not be put into a filtration gutter.

A fairly open soil (loam, gravel, Ac.) is essential for successful working.

It will take all ordinary house, bedroom, bath, and kitchen slops, but not

closet sewage.

Failing this, a few yards of open-jointed tile drains in a porous subsoil

will often dispose of house slops fairly satisfactorily.

SAWDUST URINAL.

For permanent use at factories, hotels, schools, Ac., in unsewered areas,

or for occasional use at shows, races, Ac., this apparatus is very useful.

It consists of a triangular wooden trough closed at the ends, about 18 in.

wide at the top, 18 in. deep, and as long as may be required. It is fixed on

supports at suitable height. It need not be watertight, except at the bottom,

and may be knocked up with palings if wanted quickly. Panels of perforated

zinc or scrim-lined wire netting serve well. It is sloped with a slight fall to

one end, whence a pipe leads from the bottom to a pit full of stones or short

trench drain. The pipe should be covered with perforated zinc to keep the

sawdust from getting down it.

The trough must be protected from rain by a roof. This is very important,

as it is really an evaporator.

The trough is filled to the top with clean sawdust, and the urinal is ready

for use. A rough lining of hessian or scrim may be used to retain the sawdust.

Where mischief is likely, a cover of large-mesh wire netting may be placed
on the trough.

The trough may be made double width, if necessary, with a matchwood
screen up the centre.

If protected from rain and attended to, this will work constantly for a

year or more without refilling. Only about a quarter of the fluid going in

comes out of the pipe, the rest being evaporated from the sawdust.

Once or twice a week the surface requires to be raked over to a depth of

about 4 in. A smell of ammonia is then disengaged, but soon disappears.

The effluent should not smell if the device is working properly and does not
decompose. The urine is said to be sterilised whilst passing through.
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STABLE AND DAIRY DRAINAGE.

Or drainage from butter factories, &c., may cause much nuisance. A
cemented pit at a sufficient distance—from which the fluids are pumped over
porous, recently ploughed or dug ground, the worked parts being frequently

changed—forms one way of dealing with it. If they are well distributed (so

as not to waterlog) and the soil is suitably open, this will often succeed well

if solids are kept out. A leaching pit may be used if no water supply is likely

to be contaminated, and if the ground is of an open and absorbent nature.

Butter factoiy drainage is, however, exceedingly difficult to dispose of,

without nuisance, especially in black soil or clay country. Failing better

methods, it often has to be carted away to some place where it will not

produce a public nuisance. The admixture of a small proportion of formalin

may help in preserving it from putrefaction whilst this is being done

GENERAL.

Where water is laid on, it is obviously necessary to provide proper means
for it to get away after use and consequent fouling. Unnecessarily large

quantities are often used—for example, in the case of plunge baths, where an

individual uses 20 or 30 gallons of water, when 3 or 4 gallons from a shower
would give an equally good cleansing result.

The replacement of a plunge bath by a shower will often remove a

drainage nuisance. If objection is raised on the score that women get their

hair unnecessarily wetted by the usual (vertical) pattern of shower, it can be
inclined at an angle (“ rain bath” form) to overcome this.

Slop water containing urine (bedroom slops) should not be run into street

gutters. This can be put through a sawdust urinal, if no garden is available.

If much soap is present in the slops, it may, however, interfere with the
action of a sawdust urinal.

Kitchen slop water, containing grease, should be strained through some
straw in a perforated kerosene tin or other suitable receptacle, to catch the

grease, before it is admitted to a drain or gutter. The straw should, of course,

be removed and burnt at regular intervals.

If a septic tank is installed, it should receive water-closet sewage only

—

not bath waste or kitchen slops. These are always liable to upset its action.

Wherever subsoil drainage is used—and it is the most generally applicable

method under ordinary country conditions—planting should be carried out

systematically. Suitable trees or shrubs kept to a moderate size will evaporate

a large quantity of liquid from the subsoil and improve the appearance of the

place.

The majority of drainage nuisances in country towns and houses are caused

by careless or dirty domestic management on the part of the occupiers or their

neighbours.

The by-law making powers under section 70 (i.) (ii.) (iv.) and (vi.) can be

used to deal with this to a useful extent, together with tactful and constant

explanation of the simple methods by which domestic nuisances can be avoided.

Where underground pipes or any kind of water-carriage service are pro-

vided in country towns, whether for water-closet sewage or not, the general

considerations laid down in the chapter on “ Drainage” must be complied with
if success is desired. Proper ventilation, flushing, and construction are equally

essential as for large centres, and their absence or neglect gives rise to the same
difficulties and dangers.
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VII.—Sanitary Plumbing.

J. Simpson, M.R.S.I., Chief Sanitary Inspector, Department of Public Health.

It is now becoming the recognised custom for the sanitary plumber to

be entrusted with the laying and fixing of all pipes and fittings in connection

with the drainage and sanitation of buildings, more especially since the intro-

duction of cast-iron drain pipes.

Up to within a comparatively short time ago, the pipes used for the con-

veyance of liquid and solid wastes from sanitary fittings were entirely made
from sheet lead—at first, by hand, with burned or soldered seams: and latterly

by hydraulic pressure, the pipe being then known as solid drawn or seamless

pipe. Cast iron is now largely used both for soil, waste, and vent pipes. These

are sometimes glass enamelled inside or coated with some protective covering,

such as Dr. Angus Smith’s solution, the Bower-Barfr process, or they may be

merely painted in order to retard rusting as much as possible.

1. SOIL PIPES.

Lead soil and waste pipes are usually made in 10-ft. lengths, and are

extensively used in first-class work, and are fixed both on the outside and inside

of buildings.

When lead soil pipes have to be connected to drain pipes, they should be
provided with a strong cast-brass ferrule wiped on to the end of the pipe by a

wiped soldered joint, first passing the pipe through the ferrule and turning the
end over the edge of the brass fitting.

Ferrules for connecting earthenware drains usually have a flange cast

on to fit the interior of the faucet, in order to prevent cement entering the

drain when the joint is being made. When they are joined up to cast-iron

drains, a round bead is formed on the end of the ferrule to ensure that the

pipes will be concentric, and also to prevent yam being forced, or lead running
through, into the clear way of the pipes when making the lead staved joint.

When these pipes are fixed on the exterior face of a wall, lead tacks or

ears are employed. These may either be cast or made from sheet lead, usually

of heavier material than the substance of the pipe itself. The ears are some-
times fixed in pairs, or alternate, four on every length of pipe, and soldered

on to the back of the pipe. Two or more nails, made specially for this nurpose,

are used with every ear or tack to fix the pipes in position. Ine pipes are

usually jointed together by wiped soldered joints or by what is known as the
“ astragal” joint.

When lead soil or waste pipes have to convey hot water, it is customary
in all first-class work to fix expansion joints, in order to prevent damage by
excessive expansion and contraction. These joints are also employed when the

pipes are fixed internally.

When lead soil and waste pipes are fixed internally, they are generally

placed in chases or recesses formed in the walls of the building and supported

by what is known as the block stage joint, these at once forming a support

and a joint at the same time. An additional support, also resting on a stage,

is provided by means of a flange wiped on to the centre of the length. The
stages should be made of hardwood, the apertures being 'larger than the outside

diameter of the pipe and countersunk.
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Soil pipes are connected to the drains as already described. Waste pipes

are carried out through the external wall and jointed to the waste disconnectors

over the water seal and under the grating of the trap As the pipes are carried

up, branches are set off to connect up to the various fittings. All branches

should join the main stack with knuckle bends
;
no square branches should be

allowed, except under very exceptional circumstances.

No slip joints should be tolerated upon any soil waste pipe or vent pipe.

Sometimes lead soil and waste pipes are fixed upon boards, exposed to view.

They are joined together by wiped soldered joints and supported by cast-lead

eai's or solder tacks when vertical, and in oblique positions by appropriate

mouldings hollowed out to carry the pipe. These are in addition to the ears

or tacks already referred to, but ears or tacks are dispensed with on the side

next the fillet.

Iron soil and waste pipes are commonly fixed in position by means of

crampets or holdfasts driven into the joints of the masonry. The best support

is the holder bat. There are various kinds of these to be had, but those with

a dovetailed tang for either cementing or leading into the stonework of the

building, and fitted with gun-metal bolts and clip encircling the body of the

pipe, are the best. One of these bats should be used with every 6-ft. length of

pipe carrying the weight of same round the faucet.

The advantage of these fittings is at once apparent : they permit the paint-

ing of the whole circumference of the pipe, which cannot be done when fixed

close up against the wall, as when crampets are used, and they also prevent

dampness in the walls should leakage occur.

All joints on these pipes should be made with lead staved joints. Some-
times cement is used; at other times red lead and yarn soaked in paint;

cement known as Vulcan cement has also been largely employed. They are

connected to the drains as already indicated.

Under certain circumstances disconnecting traps are dispensed with at the

foot of waste pipes, and the wastes either connected to the soil pipe or carried

down to their respective branch drain pipes direct, especially in cases where
the buildings occupy the whole of the available site. Brandies of varying
angles to suit all positions are obtainable, and in good work should be provided

with cleansing doors. Where long stacks of cast-iron pipe have to be run up,

heel rest bends are necessary at the bottom of all stacks of 30 ft. and over.

Foundations of stone or brick are arranged at the bottom for the heel to rest

on, in order to carry the weight in case any slip on the stack should take

place, and in order to prevent the crushing of the earthenware drain pipes

should they happen to be of that material.

The sizes of soil pipes seldom exceed 4 in., and are never less than 3 in.

Lead waste pipes range from 3 in. to l|in. in diameter, and cast-iron waste
pipes from 3 in. to 2 in. All iron soil and waste pipes should be at least ^-in.

thick, with a round bead on the end of everv length. The faucets should be

sufficiently wide and strong to admit of a proper joint being made. No rain-

water quality should be used for this purpose.

2. WAT Ell CLOSETS.

The water closets in general use at the present time are the valve, pedestal

valve closet, syphonic and wash-down closets. The wash-out closet so common
a few years ago is gradually being discarded. There are several makes of

these water closets on the market, differing slightly in some detail, but the

same principle governs the whole. The valve and pedestal valve closets are
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both excellent patterns, and where no restrictions are enforced by Water Boards
they satisfy every requirement. The basin of the syphon ic closet, like

its compeer the valve, has a maximum water area and a minimum fouling

surface. The contents of the syphonic closet, as ils name indicates, are drawn
out of the basin by syphonic action.

Wash-down closets should have a slightly recessed or perpendicular back,

a water seal of not less than 2 in. in depth and of sufficient surface area, and
a. Hushing rim capable of washing the whole internal surface of the basin. The

, Hush should be sufficient to drive everything out of the trap every time it is

used.

Wash-down water closets are usually made in one piece, including the

trap. The wash-down closet of the cottage type, made in two pieces, is largely

used, however.

These closets are usually fitted in cottage and cheap tenement properties.

The drain pipe is usually carried above the cement floor of the water closet

when on the basement, and the earthenware trap of the closet cemented direct

into the faucet of this pipe. A ventilating horn is usually provided on the crown
of the trap with a lead anti-syphon pipe joined to it, and either carried up
direct through the roof or joined to the passing vent shaft on the drain if the

closet happens to be at the head of a branch drain.

Various methods have been devised for connecting water closets to lead

soil pipes. Slip joints made with putty, red or white lead, have been and are

still extensively used, but are unsatisfactoiy. Flange and bolt connections of

numerous kinds have also been used. A cap and lining arrangement has also

been employed for this purpose. In the hands of skilled workmen these joints

can be made to answer the purpose fairly well, having the advantage of being

easily taken apart in case of repair. The slip joint cannot be relied upon for

any length of time to remain air and water tight, the vibration of the building,

or of the floor of the apartment, being sufficient to cause them to leak.

Various devices have been tried to overcome the defect, and several so-

called " wiped ” jointed leaden sockets to the Delft ware have been placed on
the market. The only successful one is that of Messrs. Doulton and Co. With
this an indestructible coating is formed between the amalgam used and the

pottery-ware. A definite alloy can then be made between the tinning on the

outlet of the trap and the solder used between th'e socket and the fining. The
advantage of this connection is that a wiped soldered joint can be made
between the soil pipe and the cement outlet.

One good type of wash-down closet is made in two pieces. The trap is

cast in lead, having a base to screw to the floor, and is dished out to receive

the basin which is securely bedded to the trap. The trap itself is joined up to

the lead soil pipe by a wiped solder joint, or in the case of iron soil pipe by a
brass ferrule and lead staved joint.

There are several types of valve closets, some having earthenware traps

forming part of the fitting; others are fixed over lead traps. Valve closets

have enclosed seats
;
pedestal valve wash-down closets are not enclosed, the

seats frequently being bolted to the basin, thus having the advantages of

accessibility and cleanliness.

The valve closets just described are all screwed to the floor through the

iron frame to which they are attached or through the base of the pedestal,

as the case may be. The corbel or projector wash-down closet, as its name
indicates, is built into the wall of the apartment or supported on brackets.

The advantage of keeping the floor free of the ordinary pedestal or trap

commends itself to the sanitarian. All parts are made with rounded corners,

so as to avoid angles where dirt or dust can accumulate, and no obstruction is

offered to the sweeping or scrubbing of the floors.
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Valve olosets are usually supplied with water from large storage cisterns;

wash-down closets are supplied from overhead 3-gallon flushing cisterns.

3. VENTILATION OF SOIL PIPES.

When two or more closets deliver into one common stack, the soil pipe

should be continued above the eaves 10 ft. clear of all windows or other open-

ings into the building ; 2-in. anti-syphon pipes should also be connected to the

branch of the bottom closet and carried up past the highest fitting, and there

joined to the main stack connecting up all water-closet back vents in passing.

This applies to all cases, whether the soil pipes are situated inside or outside

the building; and even though the stack only serves one water closet, when
it acts as a ventilator to the drain, it also should be carried up clear of all

openings into the building.

Vent pipes should never terminate in the vicinity of windows, and when
carried up gables of buildings they should always terminate under the coping

of the chimney head.

Blow-downs often occur, and drain air is carried into the interior of the

dwelling when the pipes finish above or level with the chimney tops. Ventila-

tion pipes should be fitted with copper wire globes. The aspirating effect of

the wind is frequently destroyed by inferior cowls.

In addition to anti-syphon pipes, vent pipes are sometimes fitted to the

valve box of valve closets, carried outside and finished flush with tire wall, and
provided with a grating. Puff pipes are always used in connection with

syphonic closets.

Water-closet apartments should, wherever possible, be next an exterior

wall, well lighted, and efficiently ventilated.

4. WASTE PIPES.

When dealing with waste pipes, the removal of foul and waste water as

speedily as possible from dwellings must be provided for, together with its

discharge into the public sewer or elsewhere, so as to avoid a nuisance.

Rain-water heads are frequently connected to rain-water down pipes

arranged to receive the waste pipes from numbers of sanitaxy fittings. I

have found baths, wash-hand basins, and even urinals so dischai'ged. This

practice is utterly wrong.

It used to be the general practice to fix waste pipes having a greater area

than the combined outlets of the fittings connected therewith, thereby present-

ing a gx-eater fouling surface than was necessary, and at the same time pre-

venting any discharge of water sent through the pipe from exercising that

scouring force required to thoroughly cleanse their interiors. In addition to

this, rain-water pipes are usually unjointed, and sometimes connected direct

with the drains, and oftentimes fixed in close proximity to windows of bed-
rooms and other apartments used by the household. The danger that may
accnie from the constant escape of drain air and sewer gas and stench from
so large a fouling surface as the spout heads and waste pipes above referred

to may be i-eadily realised.

Waste pipes, whether of lead or cast iron, from baths, wash-hand basins,

and sinks of every description, with the exception of slop sinks, should be
made to discharge into the back or vertical faucets of self-cleansing waste dis-

connectors, in order that the full scouring force of, say, 30 to 40 gallons of

water dischai’ged from a bath will be exercised on the disconnecting trap and
the drain to which it is connected. The advantage of this will be seen when
we consider how the flush is broken up when discharged over the top of a

grating.
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All such waste pipes should be continued well above the eaves of the

building, and the open end provided, with a copper wire globe.

Another class of waste pipe is that from slop sinks, generally fixed on

bedroom floors of large mansions, hotels, and in hospital wards. The waste

pipes from these fittings are generally 3 in. in diameter, 'though 3^-in., or

even 4-in. pipes are used at times. They should be treated as soil pipes, as

already described.

Waste pipes conveying contaminated water should not discharge into open

channel pipes connected to a gully trap, for the same reasons advanced against

their discharge into rain-water heads. Where leaden branches connect to

stacks of cast-iron waste pipes, they should be connected by means of brass

ferrules and lead staved joints as before specified.

5. URINALS.

Waste pipes from urinals are also connected direct to the drains, and, as

a rule, form one of the most unsatisfactory fittings to be dealt with in private

dwellings. Where possible in such cases, the wash-down water closet with

self-raising seat should take their place. Urinals in public places always dis-

chai’ge into disconnecting traps fixed in the channels for this purpose.

Urinal stalls should have hollow backs, and be made in one piece of

enamelled fireclay or vitrified stoneware. When these are fixed on the upper

floors of club rooms, &c., they should have lead traps and waste pipes not

less than 3 in. in diameter, properly ventilated, and floors of impervious

material. All urinals should be provided with automatic flushing cisterns,

varying in size according to the number of units to be flushed.

Single urinals should have nothing less than a 2-gallon flushing cistern,

regulated to discharge at stated periods.

6. RAIN-WATER PIPES.

The treatment of rain-water waste pipes differs from that of the ones we
have just been considering. They should never be made to act as ventilators

to a drain, because their services as vent shafts are most wanted during the

phenomenal downpours of rain generally experienced in this country. Neither
should they connect direct to a drain nor discharge over a gully trap. The
proper method is to fix a rain-water shoe at the foot of the stack. Tin's allows

for the removal of leaves, rust, or dirt that may lie washed off the roof, as well

as for the ingress of fresh air. The pipe is then carried to some convenient
gully trap which receives the waste water from a bath, lavatory basin, or
sink. Some of these fittings are generally in use, and this ensures the
interceptor being always properly sealed against drain air.

Rain-water pipes on buildings on the alignment of streets are generally

made to discharge into the street water channels.

7. KITCHEN SINKS.

In the ordinary kitchen sinks, such as are found in almost eveiy house in

Brisbane, at once one of the commonest and most necessary fittings, both the

fitting and the waste-pipe arrangements are of the worst possible character.

All sinks should be fixed on cantilever brackets built into the structure

or bolted up to the woodwork, as the case may be. The sink should either be
made of vitreous enamelled stoneware or of enamelled cast iron having a back
or skirting, made all in one piece. The water taps should be attached to

same.
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When the sink has no skirting or back, it should be let into the wall flush

with the inside face of the sink, a brass plug and cob-web grating should

be fixed on the outgo, and the lining or coupling connected to the trap by a

wiped soldered joint, and provided with an accessible overflow capable of

taking the outflow of the water taps when running full bore. There would
be no necessity for such overflows if it were not for the careless habits of those

using the fixtures.

The waste pipes from these sinks, when not connected to a stack of pipe

conveying waste water from upper floors, may be carried through the wall and
connected to a -waste disconnector as already described, and the sink trap

protected from syphonage by a puff-pipe of the same diameter as the trap,

soldered to the outgo, brought through the wall, carried up about 8 ft. above
the ground level, and provided with an open grating. The puff or anti-syphon

,
pipe prevents the trap from being emptied by syphonage, and allows for a

thorough air-flushing of the waste pipe throughout the twenty-four hours. The
disposal of grease from the sculleiy sinks of hotels, clubs, mansion houses,

and similar premises is a source of great trouble.

When a large number of greasy dishes have to be washed, wooden sinks

lined with sheet lead, copper, or block tin are preferable. With such linings

the breakages are reduced to a minimum. These sinks are usually in dupli-

cate—one for washing, the other for rinsing. They are set in close juxta-

position, and fitted on cantilever brackets as already described.

A 2-in. trap and waste pipe should be provided and connected to a flushing

rim grease interceptor outside. The waste pipe from the other sink should be
wiped into the side of the 2-in. lead trap by a short bend. The outlets of these

sinks should be of the full-way standing waste description, soldered into the

corner of the sinks, and enclosed by brass or copper perforated angle gratings.

A 2-in. anti-syphon pipe should be connected to the trap outgo, and
treated in a manner similar to that of the sink already referred to.

A 40 or 50 gallon automatic flushing cistern should be provided in all

cases where grease flushing rim interceptors are fixed. The use of this appara-

tus is to break up the partially congealed grease into small pieces, and send it

through the trap and thence to the sewer. These cisterns can be regulated to

automatically discharge at frequent intervals, and are connected to the grease

trap by 3 or 4 in. pipe. They are usually fixed at a height of 5 to 6 ft. above
the level of the interceptor. The discharging water, attaining a great momen-
tum, effectually scours the trap. Grease interceptors requiring the services

of a man to empty them are usually neglected until their contents are in a

putrid condition, and then become a positive nuisance when being emptied.

In sinks, perfect openness and accessibility for cleansing are of paramount
importance. This is attainable by the use of the cantilever supports

;
and the

unsightly stools and wooden linings enclosing sinks, whei'e all manner of

rubbish can be deposited by careless individuals, are entirely dispensed with.

8. LAVATORY BASINS.

Wash-hand basins are almost endless in their variety. The oval or D-

shaped bowls are the best pattern. Some basins have skirtings, the basin and

skirting being made in one piece. Others have marble table tops, and skirt-

ings to match. Basins fitted under marble or other covers should be ground

level on the lip, so that a proper joint may be made between the basin and

the cover. The waste pipes of single wash-hand basins seldom exceed lj in.

in diameter. Where ranges of basins are fixed, the waste is considerably

larger. Nickel-plated and brass waste pipes and traps are largely used where

the pipes are exposed. These generally join the lead waste pipe at the floor

level.



THE QUEENSLAND SANITARY INSPECTOR’S GUIDE.38

Where wash-hand basins are fitted tip in bathrooms, the waste pipe from
the basin is frequently branched into that of the bath and vented in the usual

manner.

Ranges of basins are sometimes fitted up, each with its own trap and
anti-syphon pipe joined into one common waste and vent pipe. The wastes
discharge into a disconnecting trap. When two or more ba ins on different

floors discharge into a. single stack of pipe, the anti-syphon pipes are treated

similar to the venting of water closets.

Under certain circumstances, the waste pipes both of bath and wash-
hand basins may be connected into a soil pipe.

All wash-hand basins should be provided with accessible overflows that

admit of easy cleansing.

Tip-up lavatory basins require more attention than the ordinary kind,

and if neglected become a nuisance, owing to fouling of the receiver. Ranges
of wash-hand basins are sometimes fitted up with large cast-iron waste pipes

and one common trap. This arrangement is not to be commended.

9. FIXED WASH TUBS.

Wash tubs made of wood are largely used, and in time become offensive

and saturated with dirty water and soapsuds. They are generally fixed in

ranges of three.

Wooden tubs should not be used in hospitals or public laundries, owing
to their absorbent nature. They should be made of porcelain enamelled ware,
either of stoneware or cast iron. A highly impervious vitreous enamel can
be imparted to these materials. It is customary in Queensland to make these

fittings out of galvanised iron, but there is great difficulty in preventing
soapsuds drying and adhering to the tubs, and in a short time they become
unsightly in appearance. They are also liable to rust, and consequently to

discolour clothing.

Tubs made of strong zinc are superior in this respect, but, like the gal-

vanised iron, also become encrusted with dried matter. However, they can be
kept perfectly clean, and there is no danger of rusting taking place, as there

is with galvanised iron when the superficial coating of zinc is removed in the

endeavour to maintain a bright surface.

Enamelled stoneware wash tubs are usually placed on supports of the
same material. Enamelled cast-iron tubs are fitted on standards of iron, also

enamelled ; the other class of tubs referred to, on wooden stools.

The waste pipes of enamelled tube are usually made of solid drawn brass
tubing connected to cast-brass traps provided with anfi-svphon pipes and dis-

charged over the water seal of a waste disconnector on the outside of the
building, or they may have leaden wastes and traps. Sometimes traps are fitted

under each tub, or one trap only is provided, and the waste pipes connected to

this trap are extended under the tubs and the others connected up with it.

Wash-house floors should be laid with an impervious material graded to a

waste disconnecting trap. This trap is frequently fixed adjacent, to the tubs,

and the tub wastes made to discharge into same. The drain pipe from the

trap is carried outside the building, and connected over the water seal and
under the grating of a similar trap. Where this practice is not followed, a
stand pipe is usually fitted over the trap so as to ensure a perfect seal at all

times. But no tub waste should discharge over a trap inside the building on
any account, unless this trap is discharged as above described.
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10. BATHS.

Baths should also be made of impervious materials, whether for private or

public use. The best class of bath is made of enamelled stoneware or of cast-

iron glazed with a vitreous enamel.

These are made in numerous designs, but the principle of their disconnec-

tion from the household drainage system in all good work is the same

—

namely, the discharge of the waste pipes into the raking arm on the drain

side of a disconnecting trap. This method allows* for the continual aeration of

the waste and anti-syphon pipes 1

,
and any smell that is likely to arise is carried

well above the eaves of the house where the vent shaft ought to terminate.

Bathrooms should be large and airy apartments with floors and walls of

impervious material (mosaic tiling for preference), and in firsbclass work the

bath should be placed in the centre of the room or well away from the walls.

The waste pipe should not exceed 2 in. in diameter, and the bath outlet should

be considerably larger so that- the discharge from the bath will fill the

trap and waste pipe in the form of a piston, and exercise the maximum scour-

ing force so necessary to cleanse the interior of the waste pipes.

The custom of fitting sanitary appliances with waste pipes larger than

the outlets of the fittings, with the mistaken idea of preventing chokage, has

been productive of much evil.

11. PRACTICAL POINTS IN PLUMBING INSPECTION.

Lead soil pipes cemented to stoneware or fireclay drains should always be

provided with a cast-brass ferrule wiped on to the end of pipe.

Always see that lead soil and waste pipes are connected to cast-iron pipes

by a similar ferrule, and jointed bv a lead staved joint.

See that lead soil and waste pipes, when fixed on the external, face of a

wall, are supported by lead tacks or ears 4 to every 10 ft., and, when in the

interior, by a similar number of alternative solder tacks, and by block stage

joints when fixed within chases.

Remember that the best supports for cast-iron soil and waste pipes are

appropriate holder bats. Never forget that cast-iron soil and waste pipes should
be protected internally from rusting by glass enamelling or some of the other

well-known protective coverings.

Remember that soil and waste pipes should be as free as possible from
bends in their course, and that all branches on cast-iron pipes of this descrip-

tion should be provided with rectangular access cleansing doors so arranged
that the circular form of the pipe is maintained throughout.

Except under exceptional circumstances, all waste pipes should discharge
into intercepting traps, never on top of the grating. They should also be
carried up above the eaves 10 ft. clear of all openings into the building.

When at all possible, never allow the top end of a soil pipe or the vent
shaft of a drain to terminate nearer than 10 ft. to any window or other open-

ing into a building, so that escaping air cannot gain access to the house or be

a nuisance.

Remember that the proper functions of soil and waste vent pipes can be
rendered nugatory by useless cowls.

When the fittings are in constant use, then connect direct to .the drain.

Never sanction the connection of a rain-water pipe from the roof to a soil pipe

nor to ventilate a soil pipe or a drain.
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The best material for soil pipes is lead, and, wherever possible, these

should be fixed outside the house, and the joints wiped.

Bear in mind that soil pipes, whether of lead or iron, acting as ventilators

should be the same size throughout.

Note that soil pipes 'U in. to 4 in. internal diameter are large enough
for from one to six or more water closets.

Water Closets.

The floors of water-closet apartments should be laid with an impervious

material, and a waste pipe with a brass grating can with advantage be earned
through the external wall and fitted with a hinged copper flap.

Remember that all water closets should Ire placed next to an external wall,

well lighted, and efficiently ventilated independently of the rest of the house.

The walls and floors next to other rooms should be as airtight as possible.

Never forget that urinals are undesirable fittings to have within a private

dwelling; water closets fitted with self-raising seats should always be used for

this purpose and fixed near the billiard room and men’s quarters generally.

Always insist on an adequate flush of water to a water closet—never less

than 3 gallons—so as to thoroughly cleanse the basin and to drive the deposit

through the trap soil pipe and sewer interceptor into the main sewer or other

point of discharge.

With long drains the flush should be liberal. Where valve water closets

are in use, they keep the drainage system cleaner than closets of any other

make.

Reject all water closets that retain any matter after a flush of water has

been sent through the fitting. A vortex should not be set up. Everything

should be submerged and forced straight to the outlet, and sufficient clean

water left to recharge the basin and trap.

Where water closets are enclosed with cabinet-work, the seats, Ac., should

be hinged to facilitate thorough cleansing.

Bath and Wash-hand Basins.

Never recommend a bath where the incoming water filling the bath flows

through the waste outlet.

Note .—All baths should be trapped as close to the fitting as possible.

Baths hold from 30 to 50 gallons of water, according to size. The outlet

should be ample, in order that they may empty within five minutes, and thus

cleanse the waste pipe and disconnecting trap and assist to flush the drain.

This force will be broken up if discharged over a grating.

Always advise the fixing of baths away from the walls of the room. The
housemaid can then have freer access around the fitment to cleanse same.

Remember that it is advisable to render the walls and floors of a bath-

room impervious to moisture, and the bath should always be fixed without

enclosure.

Where hot water is laid on, the bathroom should be artificially heated
with a radiator. This prevents condensation of vapour on walls and furnish-

ings.

Unless careful supervision can be exercised over servants, wash-hand
basins should never be fixed in bedrooms. The same principles govern their

disconnections as baths. Basin waste pipes should never discharge over the

grating of the disconnecting trap.
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The basin outlet should be equal in area to the trap and waste pipe. The
water supply to basin should not enter through standing wastes.

The waste pipe should not exceed 1 ^ in., and the basin should have ample
elbow-room.

Sinks.

Never tolerate unlined wooden sinks. They become saturated and smell

offensively.

Tinned copper and block tin are the best linings l'or wash-up sinks.

Enamelled earthenware or fireclay sinks are suitable for fixing in house-

maids’ pantries.

All sinks should have accessible overflows and be fitted with skirting to

protect walls from splashing.

For ordinary sinks never fix waste pipes or traps of less then 2 -in. or

2 |-in. in diameter.

Remember the trap should be fixed close to the fitting.

All wash-hand basins and sink traps should be provided with trap screws.

Sinks should discharge into grease interceptors or waste disconnectors,

as occasion demands.

Toilet bottles should not be filled or shaving water drawn from the

faucets fixed over slop sinks on bedroom floors, and on no pretence must
bedroom slops be emptied into any other sink.

VIII — Defuse Collection and Disposal.

R. A. Fhaser, City Inspector, Brisbane.

No system of sanitation is complete which does not make provision for

the efficient collection, removal, and final disposal of all classes of house
and trade refuse. The system, to be satisfactory, must be rapid, cleanly,

and regular; and, while especial importance naturally attaches to refuse

which, from its putrescible character, is liable to create offensive odours
and gases, it nevertheless must not be supposed that the accumulation of

dry, innocuous, and non-putrescible wastes can be tolerated with safety,

because, while such matters may not be in themselves hurtful, they will, if

neglected, form ideal breeding and hiding places for rats and other vermin,
as well as forming the nucleus of gradually increasing deposits of dust and
other wind-borne debris—germ-laden or otherwise. The objective to be
aimed at, therefore, should be the complete, prompt, and regular removal
of all waste matters whatsoever from the neighbourhood of inhabited

premises, and the equally prompt and complete destruction of the same.

Legal Powers.

The legal powers for the establishment of scavenging systems are con-

tained in the Health Act, Part III., Subdivision V. This has been applied

to the whole State, by proclamation contained in the Government Gazette.

No. 56, Vol. XCIV., dated 5th March, 1910. The expenses of the service

are recoverable by a rate or charge leviable under the provisions of the
Local Authorities Act, sections 217 to 219.



42 TUB QUEENSLAND SANITARY INSPECTOR’S GUIDE.

Classification of Refuse.

The term “ house and trade refuse” comprises a very wide and varied

range of material, and the best methods of handling it at all stages of the

system differ accordingly. In certain American cities, under the sanitary

codes, a classification of domestic waste is made, and a corresponding

degree of sorting at the households is insisted upon, by the use of recep-

tacles for differing qualities of material. This is done for the twofold

purpose of simplifying removal and disposal, and at the same time facilitat-

ing the saving of the profitable elements which exist in quite considerable

degree in city refuse. The result appears to be both efficient and
economical, and such a system is quite within the powers given by the

Queensland Health Act, and, in fact, ought to be insisted upon at least in a

measurable degree.

Domestic refuse comprises both putrescible and non-putrescible sorts,

the former including vegetable parings and scraps, the offal of poultry and
fish, tea leaves, and table waste

;
the latter comprises ashes and dust, bones,

broken crockery, empty bottles and tin cans, discarded shoes, clothing, &c.,

straw, and a large array of oddments. The former is both the more objec-

tionable class of material and the more troublesome to handle, but the

other class (as previously stated) is not without its peculiar dangers.

Trade refuse is dealt with in a subsequent paragraph.

Collection and Storage of Domestic Refuse.

For all classes of refuse it is essential that suitable receptacles should

be provided upon all premises, and that the refuse should be systematically

deposited therein. The receptacles, whatever their construction, should be
movable and of such size that they can be lifted when full by two men

—

preferably by one man. The old-fashioned idea of putting refuse into pits

or brick bins was a thoroughly bad idea, and can no longer be tolerated

—

at all events, as applied to putrescible refuse.

The receptacles or bins should be of metal
;

a very suitable type is a
galvanised iron, cylindrical drum, with overlapping cover of the same
material slightly cone-shaped, two iron handles to the drum, and an iron

strap handle to the cover. These are tarred at intervals to keep them sweet
and to reduce corrosion. Such bins, of a diameter of 16 inches and I y/2
inches deep, to hold 2 cubic feet, are made up without unduly cutting to

waste, and can be manufactured in Brisbane at a cost not exceeding 4s.

each.

The cover is a matter of much importance, as it excludes flies and rats,

reduces the degree of odour from fermenting contents, and keeps out sun
and rain. Sanitary by-laws should insist upon the covers being kept on the
bins, except when refuse is being deposited or removed.

The importance of keeping refuse dry is very great, as the addition of
moisture of any sort to putrescible refuse accelerates fermentation and
resultant nuisance upon the premises; in addition (unless the cart for

removal has an absolutely watertight body—a feature which is very
difficult to maintain ), the emptying into the carts of semi-fluid matter from
household refuse bins results in the highways being defiled with the dis-

gusting stuff, which trickles from the carts as they go about their journeys.
The sanitary by-laws should, therefore, prohibit the placing in the refuse
bins of any liquid matter whatsoever, and this involves that certain classes
of refuse (c.g

,

tea leaves, potato parings, &c.) should be put into a strainer
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in the scullery sink to drain, before being placed in the bin. In large estab-

lishments it would be a convenience to have a specially constructed strainer

for such matters permanently suspended near and draining into a yard

gully; but in that event the strainer would require to be frequently taken

down and cleansed, otherwise it will soon become offensive. If house-

holders can be educated to a little care in depositing dry refuse in the bins

alternatively with putrescible sorts—a proceeding which requires only a

little management—the result will be to minimise if not altogether to

prevent fermentation.

Another important matter as regards domestic storage is that the bins

should be cleansed from time to time—this duty devolving upon the house-

holder and not upon the scavenger. Before leaving this branch of the

subject, it should be stated that the foregoing may be regarded as the

irreducible minimum of care and management required at the place of

origin. Nothing less can be tolerated, but considerably more should be

sought for. In an ideal system no putrescible refuse would be put in the

bin at all, but would, instead, be burned, because all classes of such waste
could be burned with a little care in any reasonably efficient kitchen stove

(excluding, of course, gas and oil stoves)
;

and this plan ought to be

pursued in ordinary domestic establishments.

Removal of Refuse.

A proper system of removal demands special carts made for the

purpose, or at the least altered to suit the work. House and trade refuse

is not heavy as compared to its weight, and a one-horse dray with a body-

capacity of 4 to 5 cubic yards is not too large, unless steep hills have to be
negotiated on the journey to the disposal ground

;
two-horse four-wheel

tipping wagons can be made of even greater capacity, prodded that there is

sufficient space in which to turn at the tip. The bodies should be made
watertight if possible, and, if not lined with galvanised iron, should be
painted or tarred inside at frequent intervals to prevent the woodwork
becoming saturated with the ooze from the rubbish.

The carts should have lids slightly pitched and made to open in

sections, so that only a sufficient area for the purpose of the work needs to

be uncovered at any one time. In order to secure a sufficiently large body
without the sides being too high for the scavenger to handily reach, what
are called “ crank-axles” are sometimes used ; in such case the floor of the

cart is much nearer to the ground, being below the hub of the wheel.

The removal should be effected at intervals not less frequent than a

week, and, in cases where large quantities of putrescible refuse have to be
provided for, the intervals should be shorter—especially in cities and large

towns.

It is important that the scavenger should not be required to travel

unduly long distances from the road to lift the refuse, and the bins ought,

therefore, to be placed as near the gate as practicable
;

in many cities it is

required that the refuse bins should be placed for collection on the pave-
ment on the due dates, and this plan certainly enables the work to be done
more swiftly and certainly

;
it requires for efficiency, however, that the bins

should be of a standard type, properly covered, and well maintained in

repair. When, as is usual in Queensland, the bins are lifted from within
the premises, the scavenger’s work is facilitated bv the use of what is

called a “ humping-drum ”

—

i.c., a wide-mouthed metal tub, into which the

domestic bin is emptied on the premises, and the contents thus transported
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to the cart with one journey, instead of two, which will be required if the

domestic bin is carried out and emptied direct into the cart and then

returned to its regular place.

The work of collection by carts should be done in the most systematic

manner possible, street by street, or block by block, so as to prevent the

cart (which is apt to be more or less offensive when at work; paying more
visits than are absolutely necessary to any given locality. When filled, the

carts should be closed down and driven away to the depot by the quickest

possible route—preference being given to roads in which the habitations

are few, or stand well back from the street alignment.

Disposal of Refuse.

Destructors.—There is no argument as to what, from the sanitary

standpoint, is the best method of disposal—it is now universally agreed
that complete destruction by fire is the safest plan. Its outstanding merit

is that it is final. A certain degree of danger is always associated with
organic waste matter until it has been completely resolved into its original

inorganic constituents, and there is no process by which this result is so

quickly and so certainly ensured as by the fire method. It is not suggested

that refuse should be burned merely to get rid of it, although that is

certainly the main desideratum
;
there is a secondary aim—namely, to turn

to profitable account the calorific value of the waste as fuel. And there are

various destructors which succeed very admirably, in both these features.

It is not proposed to give any description of them here, but students are

directed to two books which give a comprehensive account not merely of
destructors but also of the whole subject of refuse collection and disposal

in England and America—viz., Maxwell’s “ Destructors, and the Disposal

of Town Refuse” (published by the Sanitary Publishing Company,
London), and “ The Collection and Disposal of Municipal Waste,” by W.
F. Morse (published by the “ Municipal Journal and Engineer,” New
York).

Destructors of the high-powrer type (where the power generated is

used for such purposes as the generation of electrical power, the working
of disinfector stations or municipal washhouses, clinker-crushing and
mortar-mixing mills for the purpose of making paving slabs from the

clinker and ash resulting from the burned refuse) are all alike in one
respect—that they aim to be perfect combustion furnaces, receiving as fuel

varying qualities of organic and offensive waste, and turning out as residue

from the furnace grate only incombustible inodorous and innocuous clinker

and ash, and from the top of the stack only unobjectionable and completely
burned gases and vapours. True smoke and furnace dust are not liberated

in the air.

The general details of the processes may be described in the barest

outline :—Firstly, the refuse is tipped on a platform, from which it is shot

upon a hearth, where it is partially dried by the heat from the furnace

before being passed along to the grate where the combustible gases are

distilled, and pass along to the combustion chamber, where combustion is

completed. In many types the products of combustion are next passed

through a subsidiary furnace or fume cremator, so that the gases allowed

to escape at the stack shall be free from noxious quality; in some cases,

also, there are interposed, in the flues leading to the stack. “ baffles ” to

cause the fine dust which is carried in suspension by the heated current to

fall in a chamber from which it can be from time to time removed. Steam
boilers are an adjunct for power-production purposes.
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The capacity of different destructors varies a good deal, but it is safe

to say that from 6 to 10 tons of refuse per day per cell can be effectively

disposed of ;
a two-cell destructor would be sufficient for the needs of an

average town of 20,000 inhabitants and upwards.

There are other types of what may be called slow-combustion

destructors, very useful for smaller communities for the mere destruction

of refuse ;
they do not generate a high temperature, and consequently there

is a risk of odours from the stack, and for power generation they are a

negligible quantity. Small patterns ( e.g the “Guthridg”) cost from £g
upwards.

A military camp destructor can be constructed, as hereafter described,

by any handy man, and will give highly useful results for small rural com-
munities or even for large single establishments in the country. Dig two
intersecting trenches in the form of a cross in dry ground

;
let them be about

18 inches wide and 8 feet long, and taper in depth from 12 inches at the

outer ends to 2 feet where they cross, at which point the chimney is con-

structed of stones, sods, and sheets of iron. The fire is started by putting

drv material in the trenches, supplemented with kerosene if required
;
then

the fires are kept fed with refuse in rotation, the draught being assisted by
laying iron sheets over the trenches, leaving, of course, an uncovered air

inlet at the outer ends of each of trench.

Tips.

For many years the practically universal method of refuse disposal

was the “ tip” or
“ dump.” It was a lazy man’s way, and it was bad

;
it

formed a breeding-ground and a feeding-ground for rats and flies (both

most objectionable as disease-carriers) as well as for other vermin; it

tended to pollute air, soil, and water
;

it did not destroy refuse, but, on the

contrary, preserved it with its harmful potentialities undiminished for

many years. The writer remembers seeing a jet of flame as long, and
nearly as thick, as an average man, spurting from the crevices in an aban-

doned quarry contiguous to a beautiful lawnlike park—the said park had
been originally made up with town refuse.

But tipping need not be so bad as to be intolerable, if conducted with

proper precautions. Thus, on or before arrival at the tip, the refuse

should be sorted
;

ashes and cinders, dust, broken crockery, glassware

and all classes of such-like non-putrescible matters may be used for road-

making or filling up depressions on the site
;

tin cans may be similarly

utilised after they have been flattened out
;
broken earthenware can also be

broken smaller and then put to a similar use
;

all organic refuse, and all

dry trade refuse, and combustible matters, such as apparel, straw, bones,

&c., should be burned—by preference in an emergency destructor as above
described. It should be noted that in any case tipped refuse must be
burned

;
and the destructor method mentioned, while admittedly a little

more trouble, is also a very great deal more effective and swift. A good
use for the destructor ashes will always be readily found.

If sorting is not carried out—and it should always be carefully con-

trolled—the three essentials for tip management are— (1) Tipping to a
proper face in one suitable situation; (2) burning off all combustible
matter at once; (3) covering over the residue with clean earth or ashes.

If simple burial in trenches is absolutely necessary, care must be
taken to bury shallow and in thin deposits

;
refuse, if buried in bulky

masses, will ferment, and humification will be slow.

D
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The tipping of refuse in the sea is sometimes the cheapest means of

disposal
;

the method is, however, subject to many grave objections, and
should not be adopted except as a last resort.

Trade Refuse.

The quality of this material naturally varies very greatly from domes-

tic refuse. There is, in general, a much larger percentage of non-putres-

cible and a lower percentage of putrescible matter; there is also a great

variation, as between different classes of business premises, in the quantity

produced. The putrescible refuse will arise generally from the businesses '

having to do with the production, sale, and consumption of foodstuffs.

Butchers’ offal has a value as a “ by-product,” and is usually removed by
the butcher himself to the “boiling-down” pot; fishmongers’ offal and
waste is exceedingly offensive, and should be removed by sealed inter-

changeable pans (similar in all respects to nightsoil pans) ; table waste

and kitchen refuse from restaurants, hotels, boarding-houses, &c., is value-

able to poultry and pig farmers, but is very offensive unless carefully

managed. For this class interchangeable pans with covers should be used

;

they should be removed bodily with their contents every day, and
thoroughly washed pans left in place. No dumping or disturbance of the

contents on the place of collection should be permitted, and, of course,

leaking pans should be condemned. These pans may be made to taper

slightly, so that when empty they will “ nest” within one another, thus

occupying less space, and allowing more room in the cart on the inward

j
ourney.

Stable manure may be regarded as largely a matter of trade refuse.

In cities and towns it should be removed once a week or oftener and before

business hours. The carts when loaded should be covered with bagging
and driven straight away to the farm where the manure is to be used.

Vegetable waste from greengrocers or fruit markets may be removed
to piggeries or poultry farms, but the removal should be daily.

The greatest bulk of trade refuse consists of dry and non-putrescible

matter comprising waste paper, &c., from offices, waste packing material

from shops and warehouses, and factory Waste of various sorts. This

class of material is produced in large quantities, and the ordinary bin for

domestic uses is not suitable for its reception; in lieu thereof packing
cases of suitable size may be used, but a better plan is to have a special

hopper constructed in such a position that the cart can be driven under
or alongside and the contents discharged by a shoot without manual labour
in lifting. Probably the best method is to uscstrong canvas bags suspended
at the premises with open mouths, and furnished with a running-string
through eyelets to tie up the neck. The bags are taken away bodily and
empty bags left in place.

>•» \

There are two essential precautions—viz., that this class of material

under any of the foregoing methods of storage must be kept dry. and all

food scraps, &c., must be rigorously excluded. Metal refuse bins of the
prescribed domestic type should be in use at all business premises for the

employees’ luncheon waste, as a precaution against rat infestation.

For all classes of trade refuse other than those above indicated, the
ordinary methods of collection and disposal as outlined for domestic
premises should be applied.

Such trade refuse as is not “ saved ” for other trades (as above-
mentioned) can be dealt with by the methods of disposal outlined above.
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IX.—Nightsoil Bemoval and Disposal.

By J. S. C. Elkington, M.D., D.P.H.

I.—THE USES AND BENEFITS OF NIGHTSOIL SERVICES.

The prompt removal and cleanly and safe disposal of nightsoil is the

most important matter with which Local Sanitary Authorities have to deal

in towns.

The average total weight of excreta (faeces and urine) given off by
each ioo people of all ages, in one year, is 43*4 tons. Of faeces alone, the

same number of people produce 2)4 tons each year. Each average person
in a mixed community produces annually about half his body weight in

faecal matter alone, and about seven and a-half times his body weight in

urine. It is obvious that so large an amount of decomposable material

must seriously contaminate the ground in towns, unless proper arrange-

ments are made for collection, removal, and disposal. In practice only

the faeces and a portion of the urine are removed by a pan service.

It will be seen when dealing with infectious diseases that no town
or collection of human beings is free from risk of introduced typhoid
fever. Where there is no regular sanitary service, the risks of spread are

greatly increased.

In townships where nightsoil and urine are disposed of by private

individuals, the work is usually done in a careless or improper manner.
The privies, &c., are seldom properly constructed or managed, and their

supervision is difficult, if, indeed, it is attempted. Flies can, and do, carry

material from foul closet-pans and dirty drains to food and milk.

If this material is infected with typhoid fever or other excreta-borne

disease (such as the severe and fatal diarrhoea which is liable to attack

infants and old people in summer), the danger is serious. The very notion

is disgusting, but an attack of typhoid fever means in practice that the

sufferer has swallowed some of the discharges from a previous case.

Nobody can tell with certainty when or from what source such infection

is or is not likely to occur. By enforcing cleanly collecting arrangements
at the houses, and prompt and proper removal and disposal, the danger is

greatly lessened.

A nightsoil service is necessary for towns of any size for the following

reasons, amongst others :

—

(1) It prevents the origination of filth disease by keeping the

soil free from contamination by human excrement;

(2) It greatly lessens the risk of spread if filth disease is

introduced

;

(3) It improves the general sanitation and appearance of the

town by enabling privies and other domestic refuse

arrangements to be kept clean, and under proper super-

vision as regards construction.

When deep drainage is not provided, a pan service affords the only

alternative. If well organised and properly worked, such a service gives

very satisfactory results, and is free from nuisance. An organised service

is always less costly to the individual who desires cleanliness and safety

than is private effort.



48 THE QUEENSLAND SANITARY INSPECTOR’S GUIDE.

To secure satisfaction and safety, a pan service must be carefully

organised in every detail, and its working closely supervised.

II.—POWERS OF LOCAL AUTHORITIES FOR INSTALLING
AND WORKING SERVICES.

“ The Health Act of 1900,” section 60, requires the Local Authority to

provide that all sanitary conveniences within its Area are so constructed

and kept as not to be a nuisance or injurious to health.

Section 62 gives power to a Local Authority to “ undertake or contract

for the .... cleansing of sanitary conveniences .... for

the whole or any part of the Area.'’ . . . .
“ Sanitary convenience

”

is defined under section 5. The definition of “ earth closet ” in section 58
should also be noted.

Section 62 (3) gives the Local Authority a practical monopoly of such
work, and penalises anyone obstructing the Local Authority or contractor.

A carefully limited right is given to the occupier to make use of

matters produced on his own premises for his own use or profit, provided
that he keeps them so as not to be a nuisance.

The next section (63) allows for the deposition and disposal of the

matters removed, and for the reasonable protection of the Local Authority

from private restraining action, provided that the authority of the Com-
missioner is previously obtained, and any conditions imposed by him are

observed.

Section 64 renders the Local Authority liable to a penalty of five

shillings a day if it fails without reasonable excuse to cleanse any sanitary

convenience within seven days after notice in writing has been given

by the occupier, where a service has been undertaken or contracted for

by it.

Section 65 (3) enables leaky or overflowing sanitary conveniences

to be summarily dealt with, and requires immediate abatement of nuisance.

Costs of abatement are recoverable from the occupier or owner.

Section 67 empowers a Local Authority to require, by notice, the

removal of any accumulation of “ manure, dung, soil, or filth.” If not

removed within twenty-four hours, the Local Authority is required to

remove and sell or otherwise dispose of it, and may recover the cost.

Section 70 empowers a Local Authority to make By-laws for “ defining

localities in the Area within which no cesspit or water-closet shall be
permitted to exist or to be used ” (viii.)

;
with respect to “ The construc-

tion and situation of sanitary conveniences upon any premises ” (ix.) ; and
for ” Prescribing the times for the removal or carriage through the streets

of any fsecal or offensive or noxious matter or liquid, whether into or out

of or through the Area
;
providing that the utensils, receptacles, and vehicles

used therefor shall be properly constructed and covered so as to prevent

the escape of any such matter or liquid : and compelling the cleansing of

any place whereon such matter or liquid has been dropped or spilt in such
removal or carriage.”

Schedule IV., No. 52, of “The Local Authorities Act of 1902”
empowers a Local Authority to make By-laws for licensing and regulating

vehicles used for the removal of nightsoil or other offensive substances.
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RATING POWERS.

Section 217 of “ The Local Authorities Act of 1902 ” empowers a

Local Authority to make and levy a “ cleansing rate ” on all land in actual

occupation with respect to which the Local Authority undertakes or

contracts for the cleansing of earth-closets, privies, ashpits, or cesspits.

Several alternatives are given as to the manner in which this rate may be

made and levied.

Section 218 empowers the Local Authority to charge the actual

occupant for the work at a fixed rate, in lieu of imposing a cleansing rate.

The owner is liable if the occupant fails to pay.

Section 219 exempts owners from paying cost of cleansing, under
section 218, in respect of any premises which are without an actual

occupant for thirty or more days continuously after notice of vacancy
has been given by the owner to the Local Authority.

ACQUIREMENT AND MANAGEMENT OF LAND AND DISPOSAL DEPOTS.

Section 62 of “ The Local Authorities Act of 1902 ” empowers a Local
Authority to “ take, purchase, erect, rent, contract for the use of, or other-

wise provide, either within the Area or, subject to this Act, at a reasonable

distance therefrom, land and buildings to be used for or in connection

with .... rubbish depots, sewage farms, disposal works and depots,

septic tanks, .... sewers .... or other public purposes.”
They may also “ provide the same respectively with all necessary work,
appliances, machinery, furniture, fittings, conveniences, methods, and
things, and control and manage and from time to time enlarge, renew, and
repair the same.” They may also afford the use thereof to the public or

to individuals with or without fees or charges. For exercise of these

powers outside the Area, the consent of the Minister is required, as a rule.

III.—CLEANLINESS, CONSTRUCTION, AND MANAGEMENT
OF PRIVIES.

Before a nightsoil service is installed, it becomes necessary to get the

privies and particularly the pansteads into a proper condition of structure

and cleanliness. As a standard size of pan needs to be used, the privies

require to fit it. More nuisance arises in privies from pans set too low, or

placed irregularly under the seat, than from any other defect.

Cesspits can be abolished by By-law under section 70 of “ The Health
Act of 1900.” This should be done as a necessary preliminary.

Existing privies requiring cleansing can be dealt with systematically

under sections 60, 61, 65, 67, and 79 as circumstances require in special

cases.

Factories, workrooms, shops, &c., where persons are employed or

engaged, can be regulated under section 57. The privy accommodation
requirements of special factory legislation (“ The Factories and Shops Act

of 1900 to 1908”) should also be kept in mind especially when dealing with

places where women and children are employed.

Unless the Local Authority has made adequate By-laws relating to the

structure of privies for the part of the district to be served (section 70
(ix.)), this should be done before the service is initiated. For existing
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buildings, the requirements for an impervious metal or concrete floor to the
panstead, guides to ensure proper replacement, and proper distance of pan
below the seat aperture to avoid fouling, should be formed into a short
special By-law somewhat as follows :

—

(i).—

D

raft By-law Fixing Privy Construction.

For every house in an area bounded by [here insert boundaries] there

shall be provided, within [here state period
]

after the date on which this

By-law shall come into operation, privy accommodation constructed as

hereinafter described. And no other class or description of privy may law-
fully be used on any premises situated in the part of the district specified

herein.

privies other than water-closets.

The floor beneath the seat shall be fitted with a galvanised iron tray,

watertight in construction, of which the sides and front shall be turned up
at least one ( I ) inch, or covered with such other impervious material as

may be approved for the purpose by the Local Authority.

The floor beneath the seat shall be raised in all parts at least three (3)
inches above the level of the surrounding ground.

There shall be provided for each privy a movable pail or pan of metal
of such size, pattern, and description as may from time to time be directed

by the Local Authority by notice in writing; and no other kind of pail or
pan shall be used in any privy.

There shall be fitted to the space beneath the seat such guides or blocks

as shall ensure that the pan shall in every case be placed directly under the

aperture in the seat, so that the exterior of the pan and the space beneath
the seat shall remain free from contamination by filth. Such guides shall

not be fitted in the floor of the said space or in any way which will render
them likely to obstruct or interfere with the cleaning of such space.

The top edges of the pan shall reach to within one and one-half inches

of the under surface of the seat. For this purpose the pan shall, if neces-

sary, be raised on metal straps so fixed as not to obstruct or interfere un-
necessarily with the cleaning of the space beneath the seat.

At the back or side of the space beneath the seat there shall be a

properly constructed opening with a hinged door, which shall on no account
be locked, and shall be so arranged as to allow the pan to be easily removed
and replaced.

Proper arrangements shall be made for the supply of approved deodor-
ising substances, and for its frequent application to the excreta received in

such privy.

The seat aperture shall be furnished with a lid or cover, which shall

be kept over the aperture when the closet is not in use.

(2).—CONSTRUCTION DETAILS.

The essentials for a good pan privy of the usual type for dwellings

are

—

(1) The building should be waterproof, and separated from dwell-

ing premises by at least 6 feet.

(2) The floor in front of the seat should be 6 inches or more above
the surrounding ground, and should slope slightly towards the

door (about half an inch to the foot).
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(3) The floor beneath the seat (panstead) should be well above the
surrounding ground, but at least 2 inches below the level of the
floor in front. This is to avoid leakages running forward on
the floor.

(4) The floor beneath the seat should be covered with impervious
material, such as stout galvanised iron laid on a boarded floor.

The metal or other covering should be flashed well up the riser

and the sides to avoid leakage of any liquids from usage.

(5) The pan should reach to within one and a-half inches from the
under side of the seat. If not sufficiently high in itself (builders
usually make closet seats far higher than necessary), it should
rest on metal straps fixed to the floor, in order to raise it.

(6) The pan should extend well in front of and behind the seat

opening, in order to prevent fouling of its exterior and of the

panstead.

(7) To insure proper replacement of the pan, a couple of wooden
blocks or guides—one on each side of the seat opening—should

be screwed to the under surface of the seat. A block or stop

on the door, preventing closing unless the pan is in position, is

useful. The seat hole should have a cover to keep flies out.

(8) There should be a hinged door at the rear or the side for remov-
ing the pan.

Where the existing privy building is well constructed, the necessary

alterations can be made at small expense if a number have to be dealt with.

If the man in charge of the removals is handy with tools, he might be

encouraged to do the necessary alterations to closets by private arrange-

ment.

(3) .'

—

MANAGEMENT OF PRIVIES.

A printed notice should be put up in each privy stating the days on
which it will be cleared, and warning the householder not to throw slops in

the pan. Disinfectants should not be encouraged for use in pans, as they

interfere with the disposal action.

The following form of notice is suggested :

—

(4) . NOTICE TO HOUSEHOLDERS.

This privy will be cleared every . If delay occurs, or a

special clearance is desired, notice should be given to the Sanitary In-

spector, Council Chambers. All complaints in connection with the service

should be made to the Sanitary Inspector.

Instructions for Use.

It is absolutely necessary in the interests of health to keep the pan and

its contents from being offensive. In order to do this

—

(1) Keep a box of sazudust, dry earth, or sifted ashes, or other

specified deodorant in the closet, with a small scoop or saucer

to apply it.

(2) On each occasion on which the pan is used throw in some of

the deodorant to cover the deposit and take up the moisture.
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(3) Do not throw any slops or water or rubbish into the pan. Un-
less the contents are kept as dry as possible, they become a

nuisance and dangerous to health. If fly maggots are noticed,

pour in a little kerosene and soapy water.

(4) If these directions are followed, there is no need to put disin-

fectants into the pan.

(5) Keep the lid on the seat hole closed to exclude flies.

IV.—SELECTION OF PANS AND COVERS.

A good pattern of closet pan should have the following details of con-

struction :

—

(1)

(2)

(3 )

(4 )

( 5 )

(6 )

( 7 )

(8 )

It should be circular or slightly oval in section.

The sides should be perpendicular, not sloping.

The joints inside should be well filled and smooth.

It should have as few rivets as possible, and these well and
smoothly soldered inside.

It should be strong and well galvanised throughout.

It should be at least 14 inches in height and diameter, and not

too large to be readily handled by one man when full.

It should have a strong and simple arrangement for engaging
the airtight cover.

The cover should be strong, well galvanised, and fitted with

strong and simple locking gear, to ensure as far as possible a

secure airtight joint. A rubber ring is best.

V.—METHOD OF ORGANISING REMOVALS.

The so-called double-service system is preferable to any other, and
far safer. A hermetically-sealed cover is put on the full pan, which is then
placed in the cart for removal, and a clean pan is put in its place. There is

no stench, the work can (and should) be done in daylight, the householder
gets a clean odourless disinfected pan, and the contractor’s work can be
readily supervised. The covered pan is easy to handle, and gives no trouble

if the cart breaks down or any other accident occurs.

It is not necessary in a double-pan service to have two pans and a

cover for each service. One pan for each closet seat served is, of course,

necessary. In addition, there are required sufficient extra pans for one
day’s working and covers to correspond. Some extra pans and covers for

replacements, infectious cases, and emergencies are also necessary.

(1).—SYSTEM OF WORKING.

In organising a service, the houses to be served are divided up into

subdivisions, each containing a cartload or perhaps two or more cartloads

of pans, according to size of district, capacity of carts, and labour arrange-

ments.
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The cart starts out with a load of clean pans and covers. On coming
to the first place to be served, the cover is put on the full pan and the clean

pan put in its place. The cart goes on to the next place, where the process
is repeated. When the cart is full of covered pans, it goes to the disposal

ground.

There the contents are trenched in, the pans washed and treated with
a deodorant, and the clean pans and covers replaced in the cart ready for

the next trip.

A double-service system should always be worked in daylight. This
enables the work to be properly and rapidly done and thoroughly super-

vised. The workman can also detect and report defectively constructed or
dirtily kept privies. The disposal work also is best done in daylight for

reasons of efficiency and economy.

The question whether day labour or a contract system is to be used
will be a matter for local knowledge to settle. It may be pointed out that

day labour has certain advantages, such as better control over workmen,
which ensures good work and fewer complaints, the ease of making varia-

tions in the service and effecting emergency work, the better attention to

repairs and material which can be obtained, and the possibility of using the

labour also for such allied work as garbage removal at regular intervals.

VI.—METHODS OF DISPOSAL.

The disposal of nightsoil from a pan service is usually effected by

—

(i) Trenching into properly prepared ground; (2) Tipping into the sea

at some place whence it will not be cast ashore by currents or tides; (3)
Burning in a destructor or incinerator; (4) Washing down with water for

bacterial disposal as liquid sewage.

Where disposal in the sea is feasible, careful preliminary observation

of tides and currents is required under varying conditions of weather and
season. Great care must be taken to avoid contamination of beaches or

foreshores, and particularly of oyster-beds or other shellfish liable to be

used for human food. Observations over a sufficient period should be

made by means of floats, whose track should be carefully noted with

reference to varying conditions of wind, weather, and current.

Burning in a destructor or incinerator is a very effective method of

destroying infection in nightsoil, but requires special apparatus and build-

ings when conducted on a large scale. The cost of fuel is an important
item. The designing and installation of a plant of this kind are best

entrusted to experts. The presence of a high proportion of moisture in

the material introduces a feature of some difficulty, but this can be met by
the preliminary evaporation of the liquid by means of the waste heat from
the burning process.

Under some conditions nightsoil from a pan service may be tipped

into a watertight bay or trough, and diluted with water from a strong jet

until it forms a liquid sewage of definite strength. This is then released

into a main sewer and conducted to a sewage farm or bacterial installation,

where it is disposed of in the same manner as ordinary sewage from a

deep drainage system.

Earth disposal is the most generally applicable method, and will be
here dealt with in detail.
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VII.—SELECTION OF DISPOSAL GROUND.

In selecting a site for a disposal ground, attention should be paid to

the following points :

—

(1) Area Required.—A little over two acres of suitable land, if

properly prepared and carefully managed, will suffice for an
average of 200 pans weekly ( see

“
Preparation of Disposal

Ground ”). Unless the soil is completely suitable, however,
and the preparation and management properly carried out,

a larger area will be required, and the results will not be so

satisfactory. Allowance should be made for possible exten-

sions of the service.

(2) Nature of Soil.—A dry light loam is best. Sandy soils, heavier

loams, and clean gravel (not heavy clay gravel) can also be
rendered suitable by proper management. Clay and peat are

unsuitable, as are damp, marshy, and flooded ground. Trial

trenches should always be put in. These should not show
solid rock or wet earth within a couple of feet of the surface,

and water should not lie in them.

(3) Distance.—This should not be over 2 or 3 miles, or yet too

close to the town.

(4) Road Access.—A good road providing easy haulage in all

weather is very desirable. Steep hills should be avoided,

particularly on the outward journey.

(5) Drainage to Water Supplies, Present or Future.—This must
be avoided by noting the natural direction of flow of subsoil

water, and the presence of any depressions which may act in

wet weather as feeders to a stream used by persons below.

The area should, of course, be well above flood level, and not

liable to be cut off from access by flood.

(6) Water Supply for Pan-washing, &c.—This is necessary, but

need not be large in amount. An average of a gallon a pan
will suffice. Brackish water will serve if no other is available,

but if heavily mineralised it may damage pans. If water is to

be brought from a service, the precautions indicated below
will be necessary.

(7) Report by Officer of Health as to Safety and Suitability of

Site.—This should always be obtained before final selection is

made. For its general details, see Recommendation (1) below.

(8) Ownership.—Wherever possible, a Council should own the

disposal site, or hold it on lease from the Crown. Renting is

seldom satisfactory.

(1). CONDITIONS FOR USE OF NIGHTSOIL DISPOSAL GROUND.

Section 63 of “ The Health Act of 1900” requires Local Authorities
using any land for nightsoil disposal to conform to the recommendations
of the Commissioner.

The recommendations usually made as a condition of approval are

as follows :

—

Requirements for a Nightsoil Disposal Ground (Earth-pan System).

1. That a report be obtained from the officer of health stating

—

(a) that the disposal of nightsoil in the locality selected will not lead to the
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contamination of any water used for drinking, domestic, manufacturing,

or other purposes, or for animals; ( b ) that the arrangements are such as

to ensure safe removal of nightsoil to the disposal ground; (c) that, in

his opinion, no objections to the use of the land for disposal of nightsoil

can reasonably be raised on sanitary grounds, and that it will not endanger

the health of the district or any part thereof, whether directly or indirectly

;

(d ) that the soil is suitable for the purpose of nitrification and humifica-

tion of the excreta.

2. That a plan showing the locality and boundaries of the disposal

ground, together with its relation to any watercourses or collection of

water, and to any houses, drinking-places for cattle, &c., within one mile,

be deposited with the Department of Public Health.

3. That a monthly inspection of the disposal ground be made by the

inspector, and a quarterly inspection by the officer of health
;

copies of

their reports on each such occasion being forwarded to the Commissioner.

4. That no trench be used for disposal purposes, where the floor is

formed of rock or moist earth.

5. That the material and all water used for cleansing the pans be

immediately trenched into the soil in a layer not more than 6 inches thick

or 2 feet in width, and at such a depth that there shall be a covering of

at least 6 inches of clean earth above the polluted material, a strip of clean

earth at least 12 inches wide being left between each two trenches.

6 . That the ground into which nightsoil has been trenched be not

used a second time for the purpose within two years, and then only with

the approval of the Commissioner.

7. That the ground into which the material has been trenched be kept

under cultivation or grass, and that a strip of land, at least 20 feet wide,

all round the area, be reserved from all disposal operations, and be kept

continually cultivated or planted.

8. That a sufficient supply of water is constantly available for cleans-

ing the pans, and that all washing water from them is properly disposed of.

9. That where the water used for cleansing the pans is obtained from
any source used for drinking or domestic purposes, a tank of at least 300
gallons capacity, and with its bottom at an elevation of at least 10 feet

above the ground, shall be used as a disconnecting cistern from the supply
pipe at the boundary, and shall be kept constantly filled. Any water pipe
passing through the natural drainage slope below the disposal area shall, in

that part which is situated in such drainage slope, be elevated throughout
its course on trestles at least 2 feet above the surface of the adjoining
ground.

VIII.—CART.

A specially-made cart is not necessary, and is, in fact, inadvisable,

owing to the attention it attracts.

A strong but light cart with a canvas cover, and fitted with painted
benches inside for the pans, is best for small services.

Low axles and floor save labour. The cart should be kept scrupulously
clean and neat in appearance, and regularly sprayed and swabbed down
inside with a disinfectant. Large carts are only necessary when the
distance to the disposal ground is considerable, or with a large service.
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IX.—PREPARATION OF DISPOSAL GROUND.
•

As the process is essentially an agricultural one, depending for success

on the humifying powers of the cultivated surface soil, the disposal ground
should be cleared of timber, scrub, stumps, and rocks, and (if necessary)

drained, as if intended for receiving a crop.

It should then be laid out with the definite purpose of simplifying

and expediting the work. For a 200-pan service weekly an area of about

100 yards each way is taken. A border 21 feet wide all round is kept

free from nightsoil and planted with some thick-foliaged rapidly-growing

tree, to make a breakwind and to give privacy to the work. A stout fence

with gates is put round the whole ground to keep off cattle, &c.

A road 15 feet wide is put through the centre. From this, cart tracks,

each about 9 feet wide, go off on each side. As these are not wide enough
for the cart to turn in, a turning-place is made in the border at the end of

each. The ground between is left in plots for trenching purposes.

With large services—100 pans daily and over—other apparatus must
be provided for speedy handling of the material. Lines of rails may be
laid down and watertight side-tipping trolley cars, made of metal, used
to receive the pan contents for conveyance to the disposal plots. A special

washing floor for pans, laid in concrete floated to a smooth surface at a

self-cleansing slope—together with a lateral filtration bed or other means
of disposal for the washing water—will also be needed. The pans should

be rough-cleaned with a hose into the trolley car before transference to the

washing floor. The washing is completed on the concrete floor. Steam
or other apparatus for pan-cleansing may also be needed.

The shed for cart and pans is placed on one side of the entrance gate

in the border. A storage tank for water may be raised on a staging next
to or above it.

From the storage tank a line of pipes is taken around each side of
the ground, a tap being fitted at each plot. By a hose or trestle-pipe

connection the pans can be washed immediately after emptying, and the

washings disposed of in the trench with the pan contents.

Where it is not desired to undertake the whole outlay at once, a
portion only of the ground may be prepared in this way. The original

arrangements should be such, however, that as the disposal ground is

extended the original plan can be closely followed out, and the successive
extensions and improvements made in regular order.

A service of 200 pans weekly has been taken as a convenient standard.
For 100 pans about i ]/2 acre at least will be necessary; for 300 pans, about

3 acres. With these minimal areas the land must be quite suitable in
character and carefully prepared. It is well worth while to take the
necessary trouble of careful selection and preparation, if only from a
financial point of view, as the land is greatly improved in agricultural value
by the subsequent treatment. The smaller area requiring to be handled,
and the organised arrangements for working it, also tend towards economy
in time and labour.

X.—WORKING THE DISPOSAL GROUND.
The actual disposal work must be carefully and accurately done if

success is desired. To merely dig holes and empty in the material until
the hole is nearly full is to court nuisance and danger, and to render the
ground unfit for subsequent use.
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It is the living surface earth which does the work; the deeper layers

of soil below i foot or 18 inches from the surface are sterile, and preserve

the material instead of purifying it and rendering it innocuous. Where
nightsoil is trenched carefully into the surface layers of suitable ground
prepared as for cultivation and planted out afterwards with quick-growing
grass, it is composted and unrecognisable in a fortnight. If emptied into

holes 3 or 4 feet deep, it will be preserved for years.

(1). TRENCHING.

The prepared ground is arranged in plots with easy access for the

carts, as already described. The first trench is laid out with a line and
opened with a sharp spade. It should be about 9 to 12 inches wide, and
not more than 12 inches deep. The earth from it is thrown out in front

and banked up, to be used subsequently as described. The bottom of the

trench is broken up with a spade for a couple of inches to assist the

liquids in draining away from the nightsoil.

The first trench having been opened, the plot is ready for disposal

work. The cart is brought up the cart-track, the covered pans carried

to the trench, the covers removed, and the contents emptied into the
trench. The layer of night soil in the trench should not be more than
6 inches deep.

The pans are then well washed out with water at the trench side, and
the washings drained into the trench with the nightsoil. This is very
important

;
the washings should always be properly disposed of, as they

are just as dangerous and offensive as the nightsoil. With properly treated

pans this leaves them fairly clean.

A light trestle for draining pans can be placed over the trench and
moved along as required.

The portion of the trench used is then filled in. This is effected

by opening a second trench 1 foot behind it, using the line to keep it

parallel with the first. The earth removed is broken well up and filled

into the first trench, and the surplus earth must be banked neatly on top.

A foot width of clean earth is left between trenches.

When the first trench is filled in, the second one is opened, and the
process is repeated. Care must be taken to keep the open and filled parts

parallel, and of equal length.

When the plot comes to an end, the problem of filling the last trench
is met either by wheeling the earth from where it was banked up in front
of the first one, or by leaving the last one unused.

The principal details requiring attention are

—

(1 ) To keep the trenches accurately parallel at 1 foot apart.

(2) To cut them cleanly and neatly.

(3) To work backward from one end of the ground, to avoid

trampling the freshly-dug earth.

(4) To break up the ground at the bottom of each trench, to assist

drainage of liquids.

(5) To thoroughly break up the earth used for filling in.
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A special sharp spade, somewhat heavier and wider than the ordinary-

spade, is useful for the work.

It is of great assistance to plant down the filled trenches with some
such grass as Italian rye. This helps the humification of the nightsoil,

and will produce enough feed to assist in lowering the working expenses
somewhat.

Hand-trenching is greatly superior to ploughing. If ploughing has to

be used for any reason, the earth for refilling should be spaded back, and
not turned back with the plough. “Wet ploughing,” where the nightsoil

is spread on the surface and ploughed in, is very dangerous and filthy.

It should not be permitted under any circumstances.

(2).—TREATMENT OF PANS.

Where a steaming apparatus is not available, the pans require, in

addition to being washed, to be so treated as to free them from smell

before they are used again. This is done

—

(1) By treating the inside of the pans with hot tar, or hot crude

creosote, or with carbon paint, at regular intervals, to render

the surface smoother and less adherent to the contents.

(2) By spraying them inside after each emptying with a small

quantity of dilute formalin solution or other good deodorant,

and putting on the cover to retain the fumes. Dipping in a.

deodorant solution may also be used.

The treatment with tar, creosote, or carbon paint is essential for

increasing the “ working life” of the pan and preventing corrosion. It

should be done at least once a month. If tar or creosote is used, it should

be thin, very well boiled, and applied hot in a thin coat to the whole interior

after the pan is quite clean and dry. The pan is then turned down to

drain and dry. The outside bottom of the pan and the sides for about
6 inches up should be similarly tarred or painted over about once in 3
months or oftener.

(3). SPECIAL PANS AND DISPOSAL FOR TYPHOID CASES.

A suitable proportion of special pans and covers should be kept for

typhoid cases. These are distinguished by being painted red, or promi-
nently marked with a large red cross. Immediately upon a case of typhoid
being reported to the Local Authority, instruction should be given to the

contractor to remove the pan in use at the premises, and replace it by one
of the red pans.

The contents of this pan and of those subsequently' removed, as long

as the patient is nursed at home, must receive special attention. Instead
of being disposed of in the usual trenches, the contents should be
thoroughly mixed in the pan with at least double the quantity of some such
effective disinfecting solution as that made by stirring a pint of crude
carbolic acid (price, from 3s. 6cl. to 5s. a gallon), or 4 ounces of cyllin

(price, 6s 6d. to 7s. 6d. per gallon) into 3 gallons of water. It should
then be left to stand for eight hours. The mixing should be thoroughlv
done with a stick.
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The mixture, after standing for eight hours with occasional stirring,

should be put in a special trench, apart from the usual ones, and covered in.

If put into the ordinary trenches, the disinfectant will interfere with the

soil action on the nightsoil. The lid should be well washed with the disin-

fectant solution and left to air. As an alternative, the contents may be

boiled with an equal volume of cyllin or carbolic solution.

XI.—SUPERVISION OF SERVICE.

The sanitary inspector should, under the officer of health, be respon-

sible for the proper conduct of the service. He should report in writing

regularly (at intervals of, say, one month) on its working to the officer

of health, who should forward these reports, with such remarks as he
considers necessary, to the clerk for presentation to the Local Authority.

The officer of health himself should inspect the ground at intervals of

three months or so to see that everything is going on satisfactorily there.

He should report on the inspection.

The work is important, and merits close attention, if only from the

financial standpoint. The inspector should keep himself acquainted with

the methods and work of the contractor or other person doing the work,
and should see that the cart and gear are kept as clean and neat as possible.

He should promptly investigate all complaints, and keep notes of the

results of such investigations. Many complaints will be trivial or founded
on misconception

;
but, whilst ensuring fair treatment for the man in

charge, he should not allow any slovenliness or neglect to pass, but should
bring it at once under the notice of the person concerned.

X.—Offensive Trades : Their Regulation and Control.

R. A. Fraser, City Inspector, Brisbane.

I.—LEGAL PROVISIONS.

In Queensland noxious or offensive trades, businesses, or manufac-
tures are legislated for by the Health Act, Part V., subdivision ii.

, sections

87 and 88. The Act does not define or classify offensive trades, and, as

a consequence, every local authority must be in some degree a law unto
itself in its relation to these industries. Penalties are prescribed (a) for

establishing an offensive trade (after the commencement of the Act )

within an area without the consent of the local authority, and ( b ) for-

carrying on any such trade so established after the commencement of the

Act after notice by the local authority to discontinue the same. Proceed-
ings are taken upon a report alleging nuisance, &c., by a medical officer of
health, or by any two medical practitioners, or by ten inhabitants of the

area. In addition to the foregoing restrictive powers, authority is given
for the promulgation of by-laws for licensing and regulating offensive

trades, and for defining localities in the area within which such may not be
established or carried on.

II.—WHAT ARE OFFENSIVE TRADES.

In general the offensive trades are offshoots of the butchering industry,
with the important qualification that, whereas the butcher has to exercise-
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the greatest care to exclude diseased or otherwise unwholesome carcasses,

no such restriction operates in regard to the offensive trades group. In
England the following are classified as offensive trades, viz. :

—

Blood boiling;

Bone boiling

;

Soap boiling;

Gut scraping

;

Tripe boiling;

Tallow melting;

Manure manufacture
;

Fellmongering, leather dressing, and tanning;

Glue making.

These are typical of what is implied by the term “ offensive trades,” and as

a general thing the communities which have undertaken to regulate offen-

sive trades have these to deal with. There are other trades which are

susceptible of being dealt with as offensive trades, and are so dealt with in

fact; for example, in New South Wales, in addition to the above list, the

trades of pig-keeper and poultry-farmer are both proclaimed as noxious
trades. In England the trade of fish- frying is proclaimed to be an offensive

trade. In the city of Brisbane the trade of “ hide and skin merchant” is an
offensive trade.

III.—SOURCE OF THEIR OFFENSIVENESS.

The whole of the trades under consideration have to deal with by-

products of animal Origin, and that frequently after decomposition has
commenced, so that a large proportion of the nuisance arises directly from
the offensive character of the raw material. In the second place, it is not

uncommonly the case that these industries are conducted in unsuitable

premises, and, as a result, buildings and floors are impregnated to satura-

tion with putrid fluids and vapours. And, thirdly, while these trades them-
selves operate upon by-products, as their raw material, they in turn produce
various waste matters of an intensely offensive character. Finallv, the

specific treatment to which the materials are subjected produces in most
cases offensive vapours or odours of a character so searching as to per-

meate throughout very extensive areas unless checked.

I V.—DESCRIPTION OF VARIOUS TRADES.

The following outline of some of the more important offensive trades

is condensed from Robertson and Porter's “ Sanitary Law and
Practice” :

—

Blood Boiling.—For the manufacture of manure, &c., by the evapora-
tion of the fluid part of the blood, leaving a dry powder residue. Nuisance
caused by blood kept until decomposed or by escape of fumes from the

pans during treatment.

Bone Boiling.—For the extraction of fat and gelatine. Nuisance
arises from bones kept too long, or from escaping vapours during treat-

ment, or from waste fluids and spent bones improperly stored or disposed
of.
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Gut Scraping.—For the preparation of guts for sausage skins or to be
spun into “ cat gut.” Nuisance in the form of very powerful odours arises

during the scraping or preliminary soaking, consequent on the fact that the

guts have to be kept until commencing putrefaction causes the mucous
lining to separate readily from the muscular part.

Tallow Melting.—For the rendering of tallow or the clarification of

tallow or fat already rendered. Nuisance arises from “ raw material ” kept

too long, and more particularly from vapours escaping during treatment

from the “ digesters,” as the pans are called.

Manure Manufacture.—For the production of manures from various

odds and ends of organic matter, as, for example, the residue from the

tallow pots, together with paunches and their contents
; the raw material

is first put through the digesters, and then partially dried by centrifugal

action, and finally passed through one or more revolving cylinders over
naked fires. Nuisance arises from the offensive qualities of the material,

and from escaping vapours at all stages of the process, and from the

resultant manure itself until thoroughly dried and bagged.

Fellmongeriug.—For the preparation of skins for the leather-dresser

by removing the hair and adhering fat. Nuisance is caused by skins kept

until decomposition has commenced, and foul odours arise during the

soaking and liming to which the skins are subjected to loosen the hair;

during the dehairing process also the skins give off strong odours.

Leather Dressing.—For preparing the skins for the tanner. Over-
powering odours are caused by the “ puring” liquid (“bait-pit”), which
contains the dung of pigeons and dogs.

Tanning.—The final process in the production of leather. Nuisance
arises from the pits or vats in consequence of the tanning mixture not being

renewed with sufficient frequency.

Glue Making.—For the production of glue from hoofs, horns, sinews,

and damaged hides and hide clippings. Nuisance arises from putridity of

raw material, and from escaping vapours. The residue of the pans,

technically known as “ scutch,” is peculiarly offensive.

V.—PREVENTION OF NUISANCES.

In all the foregoing trades there are well-established methods for

reducing the nuisance to a minimum.

Suitable premises and appliances will go far in the desired direction.

Lighting and ventilation should be exceptionally good, and the latter

should be designed to, as far as possible, draw all vapours and fumes that

may escape, in spite of careful management, to such outlets as tall chimney
stacks or to a furnace. Floors and pavements and internal roadways should

"be of impervious material and maintained in good order, free from depres-

sions, crevices, and sharp angles. The drainage should be very complete,

and at the same time on as simple a plan as possible, and readily accessible

at all parts for cleansing. Attention should be bestowed on the question

of the drainage outfall, where deodorization will have to be resorted

to should the point of discharge (not being on any general sewerage
system) be located near residences. Walls also should be of impervious
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material, at least in those parts liable to be soiled by the material under
storage or treatment. Daily and very thorough washing and sweeping of

all fouled surfaces is necessary, and reasonably frequent limewashing of

the whole interior of works should be undertaken.

Suitable Outfit .—Raw material should not be stored longer than is

absolutely necessary, and proper receptacles of metal with covers should be

used, the receptacles to be washed frequently. Deodorants may sometimes

be used without detriment to the subsequent trade processes. As regards

the apparatus for treatment, there are in these days specially designed

plants for most of the boiling or drying processes to mitigate nuisance.

Naked fires and open pots have given way to steam digesters and steam

jacketed vats and pans. The fumes are collected and drawn off by pipes,

and treated by (a) cremation, or ( b ) condensation, or (c) chemical purifi-

cation, or (a) discharged at high altitude from chimney stacks.

The first process—cremation—may be carried out in many cases by
simply conducting the escape end of the collecting pipe into the furnace, or

in some cases into a specially designed “ fume cremator.”

Condensation is effected by discharging the fumes through an
apparatus technically known as a “ scrubber,” consisting of a tube or tower
packed with coke, and in which the ascending fumes are met and condensed
by a constantly descending trickle of water; in some cases a sufficient

degree of condensation can be effected by discharging the fumes into a

body of water.

Chemical purification is effected on the same lines as the purification

of illuminating gas—that is, by passing the fumes through a chamber fitted

with trays, each carrying a layer of prepared chemical powder so arranged
that the fumes must pass over and impinge upon a certain number of trays,

the fumes being absorbed in the transit.

Another important element in regard to the outfit is the necessity of
a proper set of receptacles for spent residue, and a thorough system of
frequent removal and disposal of such residue. As regards the various
liquors used in the gut-scraping and leather industries, it will be essential

that such liquors should be renewed with sufficient frequency, otherwise
their increasing foulness and putridity will cause intolerable nuisance.

The foregoing remarks apply to the trades dealing with by-products of
animal origin. These industries are, as a rule, not intrinsically unhealthy
either to the operatives engaged or to persons resident within their sphere
or influence

;
their regulation is demanded by considerations of public

comfort or convenience. It may be mentioned, however, that there are
other industries of an offensive character, and quite distinct from the
group so far considered. Various chemical industries, for example, might
be quoted. In New South Wales, the rag-picking, flock-making, and
second-hand clothing trades are dealt with as noxious trades, in order to
guard against the danger of disseminating actual disease.
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XI—Infectious Diseases—I.

J. S. C. Elkixgton, M.D., D.P.H., Commissioner of Public Health, Queensland.

The general term “ infectious disease” is applied to those diseases which
are transmissible from one human being to another, whether directly or

indirectly, and which are due to the growth and multiplication within the

body of organisms introduced from without. The old distinction between
" infectious” and “ contagious” disease is no longer used, but both are covered
by the more comprehensive and accurate title of “ communicable disease.”

Sometimes, again, these are termed “preventable diseases.”

From the standpoint of “ The Health Act of 1900” (Section 5), certain
specified diseases alone are regarded for administrative purposes as infectious

diseases. These are—Bubonic or Oriental Plague, Small-pox, Cholera, Diph-
theria, Membranous Croup, Erysipelas, Scarlatina, Scarlet Fever; the fevers

known by any of the following names : Typhus, Typhoid, Enteric, Relapsing,
Continued or Puerperal (specified in Section 5 of the Act). Phthisis, Cerebro-
Spinal Meningitis, Infantile Paralysis, and Ankylostomiasis have also been
included, subsequently to the passing of the Act, by the Governor on the

recommendation of the Commissioner-
.

Such 'communicable diseases as whooping cough, chicken-pox, measles,

and influenza are not infectious diseases for the purposes of the Act—that is,

unless included at some future date under the powers of Section 5, they

cannot be dealt with under the Act.

Leprosy is dealt with by a special Act administered by the Home
Secretary.

Quarantine of Plague, Cholera, Small-pox, Yellow Fever, Typhus Fever, or

Leprosy brought by vessels from oversea is controlled by the Federal Quaran-

tine Act.

1.—LEGAL REQUIREMENTS.

(a) Notification .—Section 134 requires the head of the family or nearest

relative to notifv every case of infectious disease (see list) as soon as he

becomes aware of it, and every death from phthisis within forty-eight, hours,

to the Local Authority.

The same section also requires every medical practitioner attending on

or called in to visit the patient (unless in a hospital) to send a certificate to

the Local Authority stating the name, address, and disease. Medical prac-

tioners must notify similarly within forty-eight hours in the case of a death

from phthisis.

The Clerk to the Local Authority is required to forthwith report- the

receipt of the notice or certificate to the Commissioner.

(h) Exposure of Infected Person or Things is dealt with by Sections 125

and 130.

(e) Letting Infected Premises or Rooms is dealt with under Sections 126

127, and 128.° False statements to persons negotiating for hire of rooms,

Ac.,' failure to inform them of previous infectious disease occurring within

six weeks, and failure to disinfect before ceasing to occupy a house in which

infectious disease has occurred within six weeks previously, carry heavy

penalties. Hotels and lodging-houses are included.

(d) Disinfection and Cleansing are provided for under Sections 122 and

123 .
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(e) Regulations have been made by the Commissioner under Section 133

lor enabling typhoid fever and scarlet fever to be controlled more effectively.

2.—NATURAL HISTORY OF INFECTIOUS DISEASE.

Briefly stated, infectious disease depends upon the introduction into,

and growth in, the body tissues of tiny plants which we term bacteria.

These are very minute single-celled organisms, which multiply by dividing

up into two or more parts when the conditions are favourable to their

existence. They are technically described, according to the form they assume,
as micrococci (which again may be classified as diplococci, or micrococci in

pairs, staphylococci in bunches, and streptococci in chains), bacilli, and
spirilla. Cocci are round, bacilli straight or curved, and spirilla; twisted.

In addition to bacteria, yeasts and moulds, which are also very low forms
of plants, sometimes cause disease in man.

The actual causal agent (the germ) has not yet been discovered in

certain diseases (e.g., small-pox and scarlet fever)
; but the similarity of the

disease processes renders it certain that they exist in one shape or another if

we could only recognise or detect them. In others (e.g., typhoid fever, diph-

theria, tuberculosis, cholera, plague, &c.,) the causal organism is well known
and readily identifiable.

The germ origin of communicable disease is universally accepted amongst
sanitarians. Upon it depends rational disinfecting procedure, as it is recog-

nised that only those agencies which will kill the living causal organisms will

kill the infection of the disease.

When disease germs gain admission to the body, they do not set up
disease at once. In many—perhaps in most—cases they do not grow at all

after their first introduction, but they are killed off by the natural resisting

powers of the body tissues. If not so killed, they take a certain time, more or

less constant for each disease, to produce their effect. This time is known as

the incubation period, and a knowledge of it is an important factor in tracing

outbreaks of disease.

When the germs have multiplied sufficiently, the poisons which they give

off accumulate in sufficient quantity to produce the symptoms which consti-

tute what is termed the invasion or onset.

The disease then runs its course until—if the sufferer survives—the

action of the poison given off by the germs is stopped by the protective

substances formed in the body, or by their own death or reduction. Sometimes
this occurs suddenly, or by crisis (as in pneumonia)

;
sometimes (as in typhoid

fever)
; it is a gradual process. The stage of convalescence or recovering from

the poisoning is then produced.

The whole process is veiy similar to another proceeding wherein tiny

plants act under conditions of warmth and moisture on an organic substance

—namely, the making of bread with yeast. The act of infection corresponds

to putting the yeast into the dough. The incubation period corresponds to the

period elapsing before the yeast “ works.” The onset of the symptoms
corresponds to the “working” produced by the carbonic acid gas and other

products given off by the rapidly growing yeast, and the natural cessation

or decline of the disease at a particular time to the death of the yeast

either from the products of its own action or from heat.

Diseases breed true, and are due to specific causes. There may be a

double infection, but one disease does not “ turn into” another any more than

a puppy turns into a kitten.
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The following table gives the incubation and infective periods of the
principal communicable diseases:—

Disease. Incubation Period. Minimum Infectious Period.

Plague 2-10 days Till complete recovery.

Small-pox G-19 days

;

Till every scab and scale has disappeared from
usualiy 12 under nails, soles, palms, scalp, and body.

Cholera 1-5 days

Diphtheria ...

Membranous eroup ...

^2-10 days

;

) usually 2-4

( Never less than 6 weeks. As long as there is any
s discharge from nose, ears, eyes, or throat, or

(. diphtheria organisms are found in the throat.

Erysipelas 1-5 days So long as traces remain.

Scarlet fever . .. 11-8 davs
;

C Never less than 6 weeks, and until all traces of

Scarlatina ) usually 3-5
< sain cracks or discharge from eyes, nose, ear, or

(. throat have gone.
Typhus fever 12 days 4 weeks from commenceme' t.

Typhoid fever
\
7-21 days

;

t At least 4 weeks, but vanes greatly. “Carriers”
Enteric fever \ usually 12-14 ( may remain infections for years.

Measles 7-14 days At lea-t, 4 weeks. Till all discharge has ceased
from throat, ear, nose, and eves.

\V hooping cough 7-14 days Until “whoop” disappears—at least, 8 weeks from
besrinmng of illness.

Influenza 1-4 days Indefinite.

Mumps 10-22 days At least 3 weeks.
Phthisis Indefinite As long as expectoration persists, unless due pre-

cautions are taken.

3.—EFFECTS OF THESE DISEASES.

The evils arising from communicable diseases are not confined to the
immediate risks of life. In the first place, they are the greatest of all poverty-

producers. Phthisis, for example, attacks especially those at the best periods
of life—from 15 to 50 ;

and it cripples the sufferer for many months before

it kills him. Typhoid fever also attacks young adults, and an average
attack means at least eight weeks of illness and inability to work. Their cost

to the individual and to the community amounts to an enormous sum
annually, and they not infrequently will wreck a whole career at its outset.

Next, these diseases interfere with the progress and prosperity of a

community to a marked degree. Much money has to be spent on hospitals

and other curative measures, when a fraction of the sum applied beforehand

in sanitation would perhaps have prevented the trouble. People are scared

away or frightened to come into the place if a big outbreak occurs, commercial
undertakings are hampered, and, if the disease is small-pox, plague, or cholera,

very serious interference with trade and traffic may ensue from “ panic” action,

or may be needed for the protection of the community. Educational work
is especially liable to be interfered with by outbreaks of diphtheria, scarlet

fever, or measles.

Lastly, the after effects are often very severe, especially amongst children,

either from actual damage caused by the disease—as in kidney disease or

ear disease, which frequently occurs during scarlet fever—or from a lowering

of the natural resisting powers, which enables other disease organisms to get

a foothold, as in the tubercular disease which often follows measles. Diph-

theria may leave permanent heart mischief behind it, or serious forms of

paralysis.

There is a pernicious theory amongst ignorant people in respect of these

diseases that it is better for children to “ have them and get them over.”
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There is no necessity whatever for any child to have a communicable disea>e

;

the risks from it are always considerable; and, so far as diphtheria, measles,
whooping cough, and other “children’s diseases” are concerned, every year
of freedom from them reduces the risk of ewer getting them at all, and lessens

the danger if they are contracted.

4.—SMALL-POX.

This was, for a thousand years prior to the discovery of vaccination, the
most widespread and fatal disease in Europe. In London, in the 18th century,
it killed every fourteenth child born. It ravaged alike the palace and the
hovel, and caused about one-twelfth of the total mortality from all causes.
It has flourished in every climate from Iceland to Equatorial Africa : and is

to-day just as active as it ever was, whereever it gets a chance. It has invaded
Australia repeatedly, but hitherto it has been possible by careful control to
keep it from establishing a permanent footing. The only real protection
against it is that conferred by effective vaccination and revaccination.

The infection is usually contracted from contact with a case of the
disease, but may be carried for great distances or preserved for long periods
in infected clothing or goods. It may also be conveyed through the air to

considerable distances from small-pox hospitals.

The usual incubation period is twelve days. Onset occurs rather suddenly
as a rule, with headache, pain in the back, and vomiting or nausea. There
is also considerable fever. After about forty-eight hours the fever subsides,

and little hard red pimples appear on the forehead and wrists, and the sufferer

feels better. During the next couple of days the eruption spreads steadily

over the face, scalp, neck, back, arms, feet, and legs, and to a less extent on
the body. Little clear hard blisters appear on the pimples, and increase in

size till about the fifth day from the beginning of the eruption. They become
firm flattened pustules in three more days. The sufferer is again very ill by
this time. In a moderately severe case the pustules on the face and hands
run into each other

;
the head and face are swollen out of recognition

;
and a

characteristic foetid smell is very noticeable.

If he recovers, the pustules gradually dry up, leaving dark-brown or

black scabs deep in the skin. These occur also under the nails, in the scalp,

and in the thick skin of the palms and soles.

The eruption may vary greatly from that described. In haemorrhagic

small-pox a person may die in a couple of days with only a few bruise-like

marks instead of an eruption. In other cases there may be only a few spots

of eruption. The effect of a long previous vaccination often profoundly modifies

small-pox.

When a case occurs, protection to the community can only be obtained

by the strictest isolation of the sufferer, prompt vaccination and quarantining

of all unprotected people who have been in contact, and scrupulous disinfection

of all infected material.

The infection is very persistent. In a vaccinated community, such as

Germany, these precautions are not needed, because practically everybody is

well vaccinated. With us they are of vital importance.

5.—VACCINATION.

The only protection against small-pox (except that conferred by a previ-

ous attack) is obtained from vaccination. When properly and effectively done
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in four places with good lymph, it protects absolutely against small-pox. In

Germany and certain other European countries small-pox has been literally

wiped out of existence by vaccination in infancy, and revaccination at the

age of twelve to fourteen. Long after the protective effect is lost, vaccination

will mitigate the severity of the disease.

The protective effect lasts for about ten years as a rule, but often longer.

Vaccination has been very bitterly attacked by prejudiced persons for

many years past, but their statements have been so repeatedly and thoroughly

refuted that there is no need here to discuss them. The risk from the little

operation is negligible. In my own experience, out of 23,000 persons of all

ages vaccinated in the Tasmanian outbreak of 1903, not one died, and only

about half a dozen had any real illness from their vaccination.

Amongst thousands of vaccinations for quarantine purposes, I have never

met with a serious case of subsequent illness reasonably ascribed to the

vaccination. The German soldier is vaccinated in childhood, at twelve years

of age, and again during his service. He is about the healthiest of all soldiers.

The lymph used nowadays is obtained from the calf, and there is no

risk of transmission of human disease. Neither is there any real risk of

disease from the calf.

The process is simple:—Four light scratches are made with a clean

sewing-needle, after washing the outer side of the upper arm with soap and
water followed by spirit

;
the lymph is rubbed into them gently with a clean

spatula, and allowed to dry. The scratches merely abrade the surface skin,

and do not draw blood. A light non-medicated dressing is then put on.

On the third or fourth day pale-reddish pimples appear at the place of

inoculation, and in the next five days develop into clear vesicles. About the

tenth day they are pustules, and a few days later they dry up and scab over.

The scab falls off, leaving a small reddish scar, which later becomes whitish

and pitted.

Vaccine lymph deteriorates rapidly if exposed to summer temperature.

The tubes should be kept in an ice-chest or cold-storage plant in the dark until

needed. When kept at about 25 F., they will usually retain their activity for

two years or longer. The cooling should be done gradually. They should be
handled as little as possible, and not carried about in hot pockets or exposed

tc the light.

Every sanitary inspector should be vaccinated, for he of all people is

exposed to risk. Under existing conditions, a serious outbreak of small-pox

in Queensland is only a matter of time.

6.—PLAGUE,

The Plague from which we have suffered in Queensland within recent

years is identical with the disease which swept off 65,000 people in London
in 1666, which slew a third of the population of Europe in the 14th century,

and, probably, with the disease referred to in the First Book of Samuel as

having devastated the Philistines who captured the Ark. As will be seen later,

it is a disease of rats, transmitted to man by particular species of fleas.

Three main forms of Plague occur:—(1) Bubonic Plague, in which glands

/groin, armpit, or neck usually) are first affected
; (2) Pneumonic Plague,

which first attacks the lungs
;
and (3) Septicaemic Plague, wherein the blood
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is invaded. The incubation period is from two to eight days, rarely longer.

The onset is sudden, with fever, lassitude, and headache; and the face soon,

assumes a drawn, haggard expression. The speech is thick, and the sufferer

soon becomes very weak. In bubonic plague one or more glands become swollen

and usually very tender. In pneumonic plague there is cough, difficult breath-

ing, and profuse watery reddish expectoration. This is very fatal—death occurs

usually about the fourth or fifth day—and is very infectious. In septicaemic

plague the patient usually dies about the second day.

The causal agent is a bacillus which is found in great numbers in the

part or tissues affected. In bubonic eases there is little or no direct risk to

nurses or others in contact with the sufferer. In nursing pneumonic cases

respirators should be worn. As will be seen later, there is far more risk

from a plague-infected rat than from an ordinary human case of bubonic
plague.

The patient should be promptly isolated, the names and whereabouts of

contacts obtained, and measures for the destruction of rats and flea- under-

taken immediately.

7.—CHOLERA.

This is a very fatal and dangerous disease specially prevalent in India,

but frequently spreading to other places. Yery extensive outbreaks have

occurred in the past in England, Ireland, Europe, and America. In Hamburg
(Germany), some 17,000 cases occurred in 1892-3, with 8,000 deaths. In 1885

some 40 cases, with 17 deaths, occurred on a ship coming down the Queensland

coast.

The onset in a typical case is very sudden, the sufferer collapsing rapidly

with severe pain, vomiting, profuse diarrhoea, and violent cramps. The face

is white and drawn, and the skin shrivelled, cold, and dry. If the sufferer

survives the first day or so, a reaction sets in, and he becomes feverish and
delirious. If he pulls through, recovery is usually rapid.

Cholera is usually spread by water infected with the bowel discharges of

a previous case. Raw vegetables, milk, or other foodstuffs similarly infected

may also convey it. The disease is carried by mankind only : it follows the

lines of communication, but never faster than a man can travel.

The causal agent is a bacillus given off in the bowel discharges. The
spread of infection is, therefore, prevented by scrupulous disinfection of all

fecal matter, and by preventing it from gaining access to water or foodstuffs.

The sufferer must be isolated, and scrupulous cleanliness observed.

The great preventive of cholera outbreaks is the protection and purifica-

tion of public water supplies. By proper sand-filtration of water the Ham-
burg outbreak was eventually stopped : and the adjoining city of Altona,

which used the same water source, but filtered it, was relatively unaffected

even though the intake was below the discharge of the Hamburg sewers.

The protection thus conferred was proved by a subsequent outbreak in Altona.

when the filters were temporarily put out of order by frost.
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XII.—Infectious Diseases.—II.

J. S. C. Elkingtqn, M.D., D.P.H., Commissioner of Public Health, Queensland.

8.—PHTHISIS.

Consumption, Phthisis, or Pulmonary Tuberculosis kills over 3,000 people

every year in Australia, some 350 of them dying in Queensland alone. The
majority are between fifteen and forty-five years of age. For each fatal case

there is, probably, on an average some twenty weeks of disablement, costing

at least ill per week in private or public outlay. The consumption bill for

Queensland thus amounts to at least £7,000 a year, in addition to the lives

lost at their most useful and reproductive ages.

Phthisis is one form of tuberculosis. Others are—Hip Disease and Spinal

Disease in children, Lupus of the face, Tubercular Joint Diseases and Tuber-

cular Kidney Diseases. These cripple where they do not actually kill, and
often leave permanent deformity and disablement.

All forms are due to the action of the specific bacilli of the disease.

Tuberculosis is shared by many of the lower animals, and particularly

by cattle. Milk from a tuberculous cow is liable to give the disease, especially

to children. If the udder is infected, the risk is very great indeed. The
infectivity of cattle has been mistakenly denied, but it is now clearly proved.

Consumption is a communicable disease which spreads from one person

to another by the germs contained in the discharges from the diseased lungs.

These germs are coughed up in the phlegm (sputum) in millions daily by
almost even- advanced consumptive. If carelessly or improperly disposed of,

this infectious matter dries, becomes dust, and is inhaled by another person,

who may thus be infected.

Consumption is not inherited. A tendency towards the disease may be
inherited, but this is a very different thing from inheriting the disease.

The mere entry of the germs does not inevitably cause consumption. An
average healthy person in good condition and in healthy surroundings has

great powers of resistance. Conditions which lower general health predispose

to the disease, and chief amongst these are unwholesome, dark, and dirty

workplaces or houses, damp dwellings, overcrowding, dissipated or drunken
habits, and insufficient or improper food. Where these are absent, the risk

of infection is greatly lessened.

The infection is easily controllable. That stage where a cavity is formed

in the diseased lung is the most risky from the standpoint of infection
;
but

a consumptive who takes the necessary precaution to collect and destroy all

the material which he spits up is not a source of danger to anyone. The
careless or ignorant sufferer who will not or does not do this is a danger to

all about him and to the public generally.

Simple directions for consumptives and for persons attending on them
are issued by the Department of Public Health. If these are carefully ob-

served, there is practically no risk. The breath itself is not infectious.

Sputum should be boiled or burnt, or put in the closet-pan and the receptacle

scalded out. If rags or paper are used as handkerchiefs, they should be kept

in a tobacco pouch (which is regularly disinfected) until they can be burnt.

Consumption in its early stages is quite curable by open-air treatment,

good food, and carefully regulated exercise— all taken under medical direction.
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9.—TYPHOID (ENTERIC) FEVER.

This disease causes a heavy annual mortality and sickness rate in Aus-
tralia. Like consumption, it appears to specially select those at the best
working ages. In 1908 it killed 105 persons in Queensland.

After an incubation of seme fourteen days, it comes on gradually with
langour and weakness, loss of appetite, headache, and, often, diarrhoea or

looseness. Feverishness increases, and the abdomen is often tender and
somewhat swollen. The symptoms increase in severity for about a week,
remain active for another fortnight or so, and then gradually decline in the
•fourth week.

Mild cases are common, and children may have typhoid in a very light

form. These cases are just as infectious as severe ones. Any case of diarrhoea

or similar illness in connection with a typhoid outbreak should be suspected.

Typhoid “
carriers” probably play an important part in spreading the

disease. These are persons who continue to pass virulent typhoid bacilli in

their fceces or urine for months or years after recovery. They show no signs

of illness, but can infect others. The proportion of typhoid patients who
become “carriers” is said to be from 1.7 to 4 per cent. The bacilli live in the

gall bladder, usually, and may be passed at intervals. Such persons are

specially dangerous when they are employed (as cooks, milkmen, Ac.,) in

contact with foodstuffs.

In some 20 per cent, of convalescents the urine is literally loaded with

typhoid bacilli for a time. Typhoid fever always originates from some past

case, and cannot arise from “smells,” green fruit, or similarly popularly

accredited sources of origin. Animals do not suffer from typhoid.

The causal organism is a specific bacillus which gains entry through the

mouth—usually in water, milk, or food. It is given off in the bowel discharges

and in the urine.

The water, milk, or food may be contaminated in various ways—either

directly by “carriers;” by careless disposal of the body discharges of a

sufferer, whereby they get into- a water or milk supply or on to fruit, water-

cress, or other foods eaten without further cooking
; by infected dust : or by

means, of flies. Nurses and others attending on typhoid patients may be
infected directly through their own carelessness : and in military camps on
active service, and other places where people live in close contact under
insanitary conditions, direct infection is common.

Blankets and clothing used by sufferers will sometimes convey typhoid,

if contaminated with discharges. Oysters and other shell fish may contain the

bacillus, if obtained from sewage-polluted waters.

It is improbable that drain air or “sewer” gas convey typhoid under
practical conditions. Flies may carry it from closets, sickrooms, drains, or

sewers.

Infected water has been responsible for many extensive outbreaks. One
such at C'aterham, in England, was caused by a man who worked in the pump-
ing well of a large water supply whilst suffering from the diarrhoea of early

typhoid. It was calculated that not one grain of infected excrement per gallon

could have been present
;

yet nearly two million gallons of water were
infected by this one man, and 370 cases occurred in consequence.

Infected milk is recorded as having caused over 300 known outbreaks. In
one which I investigated, the disease originated from a. little daughter of the
dairyman, who had had what turned out to be an unrecognised mild attack.
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Her mother nursed her and also handled the milk cans. Over seventy cases
•occurred amongst about 1-10 customers. Practically all those who boiled the
milk, or only took it with hot tea, escaped the disease.

In milk outbreaks the incubation period is often very short, and children
•and women are infected to a greater extent than men. The disease is usually
somewhat mild in type. As with water, one does not expect to find the typhoid
bacillus in the milk, because the infection has occurred a fortnight or more
before it is examined. Milk infection is located by excluding all other probable
causes, except a common milk supply, and then locating its source of infection

at the dates indicated by the incubation periods.

Flies are responsible for many cases. The bacillus has frequently been
detected on flies captured in privies and sickrooms, and the condition of the
average pan closet, urinal, or nightsoil dump favours the method of spread.

Scrupulous disinfection of all discharges and of all articles coming in con-

tact with the patient or used by him is required to prevent spread.

To Avoid Typhoid.

1. Boil all drinking water, if a well-kept and cleansed Jeffry or Pasteur-

Chamberland filter is not available. The ordinary “dripstone” is not only
useless, but dangerous.

2. Scald all milk before it is used, and always use boiling water to cleanse

the jugs or cans in which it is kept.

3. Thoroughly wash in boiled water all fruit and uncooked vegetables

(such as lettuce) used for food.

4. Keep flies and dust away from food and milk and drinking water.

5. Cover all excreta well with dry earth, sawdust, or ashes
;
and add some

kerosene to keep flies away.

6. Flush out drains and gutters, and keep the place thoroughly clean.

10.—DIPHTHERIA (MEMBRANOUS CROUP).

This is of particular importance in schools. It is caused by a bacillus

which grows in the throat and gives off poisons which produce more or less

severe general illness. Children are mainly affected.

It usually begins, after an incubation of two or three days, with shivering

and sore throat. The child is tired and languid, and perhaps has headache.

The entrance to the throat looks as if some dirty white paint were smeared

about its upper part. This increases, and forms a thick whitish membrane
which may choke the sufferer in severe cases. Paralysis often follows. Very
mild cases may occur.

The infection is spread in the discharges from the throat, nose, eyes, or

ears. It may be carried by coughed-up particles of saliva, by dust infected by

discharges, by pencils, slates, drinking mugs, or other infected articles. In

all cases it is spread only by bacilli coming from a previous case, and the old

loose method, whereby “
drains” were regarded as a convincing reason for all

eases, is now replaced by a careful inquiry to locate sore throats, past or

present. It is very doubtful whether drains have any influence in causing

diphtheria.
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Diphtheria “carriers” are frequently found. These may have virulent

bacilli in their throats or mouths without themselves suffering. Contacts of

diphtheria cases are often infectious in this way, and may infect others.

Children from a diphtheria-infected house should be excluded from school.

The infection is very persistent in dust, in toys, clothing, and similar

infected material.

In a school outbreak it is better to systematically exclude children with

sore throats, and those from infected or suspected households, than to close the

school. The building should be thoroughly cleansed at the first opportunity

(see “ Disinfection”).

11.—SCARLET FEVER (SCARLATINA).

This disease occurs mainly amongst children. After an incubation of

about three days, the child develops sore throat, with headache and vomiting.

The tongue is coated and the breath bad. In about twenty-four hours a bright

red rash comes out on the neck and chest, spreading over the body. In about

a week the skin begins to peel off, especially about the hands, wrists, and neck.

This peeling is very significant of a recent attack. Serious ear disease or

kidney disease often follows scarlet fever.

The infection is probably carried in the discharges from the throat, nose,

ears, and eyes, and from the cracks which often appear in the skin about the

ears, mouth, and nose during convalescence. It is very persistent, and may
last for years in dust or toys, books, or clothing used by the sufferer.

1 2.—RELAPSING FEVER.

Does not occur in Queensland. It is due to a spirillum in the blood, and
is usually associated with overcrowding and famine.

13.—CONTINUED FEVER.

Is an indefinite term which formerly included many cases of typhoid, and
is seldom used nowadays.

14.—PUERPERAL FEVER.

Is a communicable septic disease attacking women after childbirth.

15.—CEREBRO-SPINAL MENINGITIS.

Is a severe form of fever attended by painful contractions of the muscles,

and often followed by paralysis. It occurs in localised outbreaks, but it is.

doubtful whether it is directly infectious.

16.—INFANTILE PARALYSIS.

May attack adults, but usually affects young children. It may occur in-

outbreaks, but is very doubtfully infectious.

1 7.—ANKYLOSTOMIASIS.

Is a severe progressive amentia due to small worms which attack the lining-

membrane of the small intestine. It is very important in connection with
mines and tunnel works, &c., and in tropical and sub-tropical climates, owing
to its rapid spread and its weakening effects on the victim. It occurs in.

Queensland, especially in certain Northern coastal districts.
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The ravages of ankylostomiasis nearly caused the construction of the St.

Gothard Tunnel to be abandoned
;

it wrecked the Westphalian coal industry

for some years
;

and is causing great sickness and mortality in the Southern
United States. It is, therefore, a very serious disease from the economic
standpoint.

The worm is less than half an inch long, and has four strong hooks round
its mout}i, with which it grips and sucks blood from the intestinal wall. The
females lay immense numbers of eggs, which are passed in the faeces of the
sufferer. These hatch out, after leaving the body, into active little organisms.

When they come in contact with the skin, they burrow through it, get into the

blood, and are carried to the lungs. From thence they make their way to the

bowel, eventually developing into the adult worm. Infection may also occur

by the mouth, from infected hands, food, <fec.

The disease usually begins gradually with pain and uneasiness about the

pit of the stomach, and the digestion becomes disordered. Some sufferers eat

earth, clay, or lime. The most evident sign is a steadily increasing pallor or

earthiness of colour. The face is often puffed, and the feet or ankles may be

swollen. The sufferer is short-winded and chronically tired, but does not

usually lose flesh.

Prevention of faecal contamination of the soil and water is necessary to

check ankylostomiasis. Badly contaminated ground should be ploughed or

burnt over. Proper latrines must be provided in mines, &c., and their use

enforced. The hands should be carefully washed before food is taken. Boots

should be worn, especially by children. Sufferers from the disease should be
treated in hospital until free from the parasite before being allowed to work or

live with healthy people.-

IS.—GENERAL MANAGEMENT OF INFECTIOUS DISEASES.

A Local Authority is empowered under Part VII. of the Act to arrange for

hospital accommodation
;

to disinfect houses and things to secure the removal

to hospital of infected persons without proper accommodation or in lodging-

houses
;
and to apply for a magistrate’s order to have these people detained in

hospital when necessary.

The general principles for managing any infectious disease consist in

—

(1) Isolation
; (2) Disinfection—

(

a ) during, and
(
b
) after the illness. It will

not seldom be found in practice that either or both of these are difficult, or

perhaps impossible, to secure. In a working man’s household, for example,

where the housemother has to look after the patient and to carry on the house-

work, much cannot be expected, however great the risk. An attempt should

always be made, however, to secure the best possible, but in these cases hos-

pital treatment gives the best protection.

Where possible, the following should be carried out when a sufferer is

nursed at home:—
(1) Prepare a sickroom by removing all articles from it except those

actually required. Carpets, pictures, wardrobes, chests of

drawers, curtains, &c. may all go. Cover the floor with linoleum

for easy -washing and to prevent absorption of spilt liquids.

Admit plenty of light and air, and s|ee that ventilation is good.

Put a tub or similar large vessel in the room, and partly

fill it with disinfectant fluid (cyllin 1 in 100, or carbolic acid 1 in

20). Soak in this all blankets, sheets, aprons, &c., before sending

out of the room.

A sheet may be hung over the outside of the doorway, and
kept wetted with a disinfectant. It is not of much practical

value, but reminds careless people not to go in.
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(2) The nurse or member of the family who attends on the patient
should wear a large washing apron, or print dress, when in the
sickroqm, and should not wear it into the rest of the house.

She should always wash her hands and arms carefully with
soap and hot water after attending on the patient or handling
articles which have been in contact with him.

Nobody except those nursing the patient should enter the
room, except in emergency.

A special set of feeding utensils should be kept in the room
for the patient’s use, and disinfected daily. The nurse should
never take any food in the sickroom.

(3) All discharges from the patient—urine, faeces, vomit, sputum,
Ac.—should be received into vessels containing a disinfectant

solution. They should be well mixed with the solution and
afterwards boiled as described under “ Disinfection.”

For wiping the mouth or nose, pieces of paper or old rag
should be used, and burned afterwards.

(4) Any soiled spots on the floor should be saturated with disinfectant

before they have time to dry.

(5) Scrupulous cleanliness of patient, nurses, and surroundings is

essential, as are plenty of fresh air and sunlight. When the

sufferer is fit for removal, he should have a thorough bath and
leave the room in clean linen.

(6) The room should then be prepared for disinfection, and notice

sent to the Local Authority.

19.—INQUIRY INTO OUTBREAKS.

Inquiries into the causation and spread of an outbreak of infectious disease

require to be made on a definite system. The details will vary according to

the nature of the disease, but, generally speaking, the following should be

obtained for each case where a full report is required :—(1) Date of notification :

(2) Date received
; (3) Date and time of visit

; (4) Disease as notifie'd
; (3)

Full name of patient
; (6) Age and sex

; (7) Full address
; (8) Occupation :

(9) Workplace or school attended by patient or others in house
;

(10) Where-
abouts for maximum incubation period before illness

; (11) Date of first feeling

ill; (12) Date of doctor’s first visit
; (13) Name of doctor first attending

: (
14

)

Supposed source of infection stated or ascribed by patient or others in house :

(15) Milk supply; (16) Water supply; (17) Nature and condition of closet,

slop drains, Ac.
;

(18) General sanitary condition of dwelling and surroundings :

(19) Any occupation carried on in premises
; (20) Number of inmates, adults

and children; (21) "Whether and when any previous cases in house; (22)

Where washing done during illness
; (23) Goods, clothing, Ac., sent to or

received from elsewhere during or shortly before illness
: (24) Date of removal

of patient to hospital, and address of hospital
; (25) If treated at home,

whether apparently properly isolated, and by whom nursed, and whether

doctor in attendance
; (26) Any other information indicating possible source

of origin.

In Typhoid Fever, very careful inquiry should be made concerning the

disposal of faeces and urine from the beginning of the disease.

In Consumption, the disposal of sputum should be carefully ascertained.

In Plague, special inquiries and inspection are required ns to rat infesta-

tion or a recent history of dead or sick rats at the residence or workplace.
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In Smallpox, careful inquiry concerning the identity and present where-

abouts of all contacts or visitors during the illness should be made as early

us possible.

In no part of an inspector’s work are tact and judgment more required,

than in inquiries into infectious disease. He must take special care not to fall

foul of the doctor in attendance, and must scrupulously avoid any appearance

of criticising or offering an opinion. The outline of symptoms given in these

lectures is not intended to make a doctor of him, or to be used for diagnosis or

public advice, but merely to enable him to make his inquiry intelligently. The-

inquiry details are best filled up on a printed form, and all necessary insti’uc-

tions can be included in a printed pamphlet left by the inspector.

In the great majority of outbreaks the chain of infection is reasonably

direct, and can be followed from group to group or person to person if due
account is taken of suspicious cases and incubation jxeriods, and (in typhoid or

diphtheria) the possibility of carriers. Infection is a reasonably direct process,

and the work of successfully tracing and stopping it consists of shrewd applica-

tion of technical knowledge to human sources of infection, rather than blind

expressions of opinion about drains or backyards.

XIII.—Rodents and Insects as Spreaders of Disease

to Man.

J. S. C. Elkington, M.D., D.P.H., Commissioner of Public Health, Queensland.

I.—EATS, FLEAS, AND PLAGUE.

Plague is a disease of rats (including mice), and is transmitted from rat

to man by particular species of fleas—in, at least, the great majority of cases.

Some other species of animals can contract plague under ordinary (i.e., not

laboratory) conditions ; and squirrels and marmots have been found in other

countries to suffer from it in their natural haunts, just as rats do. For Aus-

tralian purposes, however, we can accept definitely the dictum of “No rats,,

no plague.”

The risk of infection from a human case is small compared with that from

a plague-infected rat, save in the pneumonic form of the disease. A house

where a plague-infected rat is found is a plague-infected house. The whole
experience of plague outbreaks in Brisbane, Sydney, San Francisco, and other

places where epidemics have been successfully grappled with since 1900, is that

epidemic plague depends wholly and solely upon rat plague, and that it can

be successfully controlled only by measures directed, not at man, nor even at

the filth in which he sometimes lives, but at the rat alone.

The Rat.

The rat is not necessary to man, and is enormously destructive to goods

and property. From returns obtained from merchants and others in Brisbane,

evidence exists to show that these animals even now destroy hundreds of pounds’

worth of property annually, and have destroyed many thousands of pounds’

worth in the days before active measures were taken for their destruction as

a preventive of plague. One firm alone calculated their loss from rats at from

£50 to £100 annually.
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The rat is sometimes alleged to be a necessary and effective scavenger.

He is neither necessary nor effective, and in these days we can surely afford

—

if we are able—to dispense with a scavenger of this kind, whose services carry

such an appalling risk of disease and are accompanied by so much destruction

of valuable property.

A.

—

Species of Rats.

The two species of special importance to us from a disease-carrying point

•of view are the Mus demmanus (Grey, Brown, or Norway Rat) and the Mus
rattus (Black or English Rat).

Mus decumanus is a strongly-built, heavy animal with blunt claws and
strong flesh-coloured feet. Its head is broad and heavy jowled, with a short

blunt nose
;
the ears are short and round, and generally fall short of the eye

when laid on the face. The tail is stout, uniformly tapered, and somewhat
blunt at the tip

;
it averages about 89 per cent, of the length of the body and

head together. Roughly, it is equal to the length of the body less the head.

The tail is lighter in colour towards the tip than towards the root.

Mus decumanus is fierce and pugnacious, burrows actively, haunts drains,

sewers, and basements ;
is specially found about wharves and seaports gener-

ally
;

and feeds freely on garbage. It is cannibalistic in habits, even when
other food is available. It is the ordinary “sewer” and “wharf” rat, although

it is not infrequently found in ceilings, walls, and elsewhere in houses.

Mus rattus is a more lightly-built animal, with slender feet and pointed

claws. The muzzle is pointed and longer than that of decumanus

;

the ears

are large, thin, and outstanding. When laid on the face, they generally cover

the eye. The tail is very long—as long as the head and body together

—

uniformly dark in colour, and prolonged to a fine pointed tip.

Mus rattus is essentially a domestic rat, does not burrow except under

unusual circumstances, but climbs very actively in wall spaces, trees and

creepers, Ac. It feeds on grain, fruit, and household foodstuffs, and is alto-

gether a less aggressive and gross creature than is the decumanus.

In identifying rats, colour and size are not reliable guides. The ears,

muzzle, feet, and tail will, however, give a fairly accurate indication.

Mus alexandrinus is a variety of the Mus rattus, and resembles it in its

main physical characters and habits.

A hybrid between Mus decumanus and Mus rattus is also found, as is an

indigenous water rat. Tire “ bush rat” is not important in this connection.

In Brisbane the Mus decumanus predominates over the Mus rattus. Both
breed all the year round, and are extremely prolific. Four to five broods a year,

averaging from four to ten jmung ones in each, are not unusual. The young
can breed again at about six months. The female carries for about twenty
days. The progeny of one pair can easily number 800 in a year.

Both, together with the Mus alexandrinus and the hybrid, are susceptible

to plague, andean cause plague in man. The mouse (Mus musculus) is also

susceptible to plague*, but has been found to be comparatively rarely affected

in Brisbane.

It is important to be able to distinguish the two species described, as their

differing habits necessitate different measures for their capture and destruction,

and may affect the risk if infection is present.

B.—The Infected Rat.

In ordinary plague infection of rats, the animal sickens rapidly at the
expiration of the incubation period. The coat stares, the eyes are heavy and
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often bloodshot, and the movements are sluggish. The normal shyness is lost,

the animal often coming into the open to die, and crawling sluggishly about
under the very feet of passers-by. If the disease does not kill quickly, the

Body rapidly becomes infested with fleas and other vermin.

The finding of dead or dying rats in a place where poisoning is not being

carried on is a very significant fact, and should always be carefully investigated.

Sometimes plague takes a chronic form in rats, and the animals remain
virulently infectious whilst able to get about and feed with unimpaired activity.

It is possible that these chronic plague-carriers afford the means by which the

disease is carried on from season to season.

On examining the body of a rat dead from plague, swollen glands (buboes)

may or may not be present about the limbs, body, and neck. The abdomen is

fuller than normal. On opening the body the intestines are reddish and
injected with blood. The spleen is much enlarged and reddish in colour instead

of the usual slatey grey. The lungs and liver are usually reddish and full of

blood.

Before dead or dying rats are handled, great care must be taken to kill

the fleas. This can be done by soaking the carcass in kerosene, or petrol and
eyllin mixture, or by singeing it well. It should be taken up with tongs, not
with the hands.

2.—THE FLEA.

A wealth of evidence exists to prove that certain species of flea form the
bridge by which plague passes from rat to man.

The plague bacillus swarms in almost incalculable numbers in the blood
of acutely-infected rats—a hundred million of these organisms can exist in

each cubic centimetre (.061 cubic inch) of the blood. The stomach of a flea

will hold at least 5,000 plague bacilli after a meal of blood infected to this

extent. It lias repeatedy been shown experimentally that fleas can infect

healthy animals after a meal of plague-infected blood. The bacilli multiply in

the flea’s stomach, and do not harm the insect.

The average number of fleas on a rat varies, but is greatest at the breed-

ing season. This is also the plague season, as a rule. In San Francisco it was
found that in spring and summer a healthy rat would support about thirty

fleas, and a sick one as many as eighty-five.

When the rat dies, the fleas leave the cooling carcass. Practically, all

kinds of rat fleas will feed on man on occasion, although they appear to prefer

rat. If no rat or man or other source of food is handy, the dislodged infective

fleas from a plague-killed rat can remain for days without starving. This

constitutes the danger to man, and indicates the necessity for flea-killing

measures as the foremost factor in disinfection for plague.

The infection may last in the flea for twelve days or more.

Breeding Habits.

The female flea lays tiny oval white eggs, in dust, in cracks of boards, in

the nests of animals or birds, or in the hair of animals. These hatch into

larvae after a variable period depending mostly on the temperature, but
averaging from two to twelve days.

The larvae are small, whitish, worm-like creatures which feed actively.

They live in dusty cracks and crannies, in nests of animals or birds, or in

collections of fluff and debris. In about twelve days the larvae spins a small

white cocoon and changes into a pupa. The time of pupation again varies with

F
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tho temperature and conditions generally, but averages from five to twelve days.

The pupa then becomes the perfect insect—the flea, as we ordinarily know it.

The whole operation averages from four to six or seven weeks, depending on
season, but may be very much longer.

3.—FLEAS FOUND ON RATS.

Some nine kinds of fleas are found on those rats which are commonly
associated with man. Amongst them are the human flea (Pule-/; irritant), the

dog and cat flea, the mouse flea, and the specific rat fleas
(
Xenopsilla cheopis

and Ceratophyllus fasciatus).

The Xenopsilla cheopis is the one with which we are mainly interested here,

for it is probably the principal agent by which plague is conveyed in Australia

and Eastern countries. The Ceratophyllus fasciatus, or European rat flea, is not

innocent, however, for it can also carry plague. The human flea is similarly

incriminated.

The Xenopsilla cheopis is stated to be the common rat flea of Queensland.

There is no need here to describe in detail the characters by which it can be
identified; but it is a small, hairy, active, eyed flea, somewhat closely re-

sembling the human flea. It will feed freely on man, and is proved to be a
most efficient plague-carrier.

4.—RAT DESTRUCTION.

Rat destruction methods may be classified as

—

(a) Poisoning
;

(b) Trap
ping

;
(c) Fumigation

;
(cl) Use of ferrets, dogs, and cats.

(a) Poisoning.

The principal poisons used are phosphorous, arsenic, strychnine, and
barytes (barium carbonate).

The following is the formula for making the poison used by my Depart-

ment :
—

Phosphorus

Golden Syrup

Arrowroot ...

Flour

Water

4 oz.

... 211b.

... 31b.

... 31b.

... 12 oz.

Colour and flavouring as required.

Weigh the golden syrup into an enamel basin. Add phosphorus quickly,

taking care that it becomes covered with syrup at once; pour the water on
top of the syrup

;
heat to about 120° F. in water bath : mix flour and arrow-

root together, and pass through a fine sieve. When the syrup is heated and
the phosphorus melted, remove from the bath and stir quickly with a flat

wooden spatula
;
and at the same time add the flour mixture gradually, beating

constantly in order to break the phosphorus up into the smallest globules
possible. After the flour and arrowroot have been mixed in, continue to beat
the mixture until nearly cold, adding colour and flavour : then store in air-

tight tins.

Directions for Use.

Cut fresh bread into very thin slices, spread the poison on as thinly as

possible, cover with a mixture of flour and sugar, and then cut the bread into-

pieces about 1,-in. square.

The baits should not be touched with the hands.
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It is important that the poison should be very thinly spread upon the

bread.

If the poison gets too thick, the tin should be put into hot water for about
thirty minutes.

This gives very good lesults when spread on slices of bread, fish, or other

baiting material.

Strychnine may be used either as dry powdered crystals, on small pieces

of raw meat or in minced meat or cheese
;

or oatmeal or wheat may be well

soaked in strychnine syrup, and laid out in small amounts. Strychnine syrup
is made by dissolving half an ounce of powered strychnia sulphate in a pint
of boiling water, adding a pint of thick sugar syrup, and stirring well for

twenty minutes or more.

Barytes has the advantage of not being actively poisonous to larger

animals, but is slower in action. The rats poisoned with it usually come out

for water. It is used by mixing oatmeal with one-fifth of its bulk of barytes,

and making up into a stiff dough with water. Small pieces are laid about.

The barytes may also be spread on moist toast or bread and butter.

Effective but somewhat cruel methods are plaster of Paris mixed with

oatmeal
;
and pieces of sponge fried in bacon fat.

Certain bacterial rat poisons (Ratio, Raticide, Azoa, Danysz Virus,

&c.) have been widely advertised. They are not reliable under practical

conditions in Australia, as the virulence of the contained organism appears to

soon deteriorate. Their use is not recommended.

For any rat poison used on a large scale it is essential that the effective-

ness of each fresh supply should be tested from time to time on caged rats

with half baits
;

otherwise, time and trouble may be wasted in laying non-

poisonous material.

Tests should also be made with caged rats to ascertain the attractive

effect of changes of baiting material. Most chemical poisons deteriorate after

being spread, and checks should be made with special baits of different ages

fed to caged rats.

For all systematic poisoning operations it is advisable to change the

poison and baiting material at intervals. Rats are extremely cunning, and

soon avoid the baits unless this is done. The supply of other food

—

t.g., from

uncovered garbage tins, about wharves, Ac.—should be cut off by every avail-

able means. At intervals it is often useful to lay unpoisoned food for a few

days, following it up with poison. Care should be taken to keep a check on

the baits taken, by going over the ground the following day and picking up

or destroying those not removed.

(b) Trapping.

The traps ordinarily used are the cage pattern
;

the breakback, snap, or

guillotine pattern
;

and the barrel trap. Large cage traps give better results

than small ones. Both kinds should be carefully overhauled when received

from the shop, and the springs or levers properly adjusted. Any trap should

be handled as little as possible, and after setting should be held on«a stick and

smoked over a fire or burning newspaper to remove the “human” odour. After

smoking the trap, it should not be touched with the hands. Traps should not

be placed directly in the rat-run, but a little way to one side. The bait should

be firmly tied on.

Baiting material may consist of bacon, cheese, buttered toast, lettuce,

sunflower seeds, fish, liver or other meat, heads of poultry, carrots, or similar

materials.

Some ratcatchers apply, with a feather, oil of rhodium, or oil of aniseed,

to their traps or baits.
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Cage, traps.

After baiting, setting, and smoking, these should (unless set in a dark
place) be covered with a bag over the top, leaving the ends open. Ha}' or

straw may also be used for covering. Some trappers put a female rat into a

cage trap with a view to attracting the males or young ones. The bait should

be fastened to the inner side of the top of the trap with fine wire. If the trap

is set in the open, it should be fastened to a board on which an inch of soft

dirt has been spread. Do not move the trap for a few days if no rats go into

it at first . They may become less careful when they are used to seeing the

trap. Do not kill the rats where they are caught, as their squeals may frighten

other rats away.

Snap or Break-back traps.

These are the best for houses and shops. The catch may need gentle

filing before the trap is first used, to make it go off easily
;

and the trap

should be smoked or stained to make it inconspicuous in colour. The bait

should be of firm material, tied on to oblige the rat to pull on it and spring

the trap. Smoking after handling is required as with the cage trap. Some
dirt or sawdust sprinkled on the floor of the trap will disguise it.

When rats are very shy, they may often be caught by a snap or small

rabbit trap buried in a small box of sawdust, with the bait just below the

surface. This works well on beams and shelves.

Barrel traps.

A large stout barrel or metal garbage tin with a carefully balanced metal

top is useful for grain stores, warehouses, &c. A large bait of strong cheese

or fried bacon is fixed in the centre of the cover, and planks are laid from the

floor to the edge of the barrel or tin. The rat runs up the plank on to the

balanced cover, and is tipped in. It is an advantage to fix the cover for a

night or two until the rats are used to it, and, as soon as the bait is being

taken freely, to release the cover the next night.

(c) Fumigation.

This is effected by sulphur, bisulphide of carbon, and various patent

preparations. Live steam has also been used with success. The practical value

of fumigation in houses consists mainly in driving the rats out to be killed by
dogs, and in tracing burrows and runs into drains and dwellings.

When dealing with a collection of burrows, all except three or four should

be stopped up with broken glass and stones, and the fumes blown in with a

mechanical fan or bellows. The openings allow a draught for the fumes, and

can be watched for escaping rats.

On board ship fumigation for rat-killing is carried out extensively in

many ports. Sulphur is chiefly used, but. carbonic acid and carbonic oxide

gases are sometimes employed. At least 2 lb. of sulphur must be used for

each 1,000 cubic feet of space.

(d) Ferrets and Dogs.

Are used in much the same way as for rabbits. Nets may also be used

with ferrets. Ferrets often give trouble by staying in the burrows to eat

young rats.
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5.—Eat Exclusion.

Eats frequent houses for food or shelter, or both. By keeping all food
and edible garbage protected against them by rat-proof safes and larders, and
covered metal garbage tins, they can be discouraged. Horse feed also attracts

them. Shelter is found in heaps of straw or old cases or wood lying on the
ground

;
rubble walls

;
untrapped drains

;
floors set low on the ground ; the

spaces in double walls and in the roof
;

in creepers, hedges, and similar places.

The best way to keep out rats is to build them out. This is not always
an easy job. With new buildings a single brick wall, or expanded (small mesh)
galvanised metal, sunk 2 ft. deep all round, may be used to prevent them
from burrowing in under floors. Concreting of basements is useful

;
but the

concrete requires to be thick and well laid, or they will burrow under it and it

will collapse. Wooden buildings should always clear the ground well, to afford

access underneath for cats and dogs. Plumbing should be carefully fitted so

as not to leave room for rats to pass along pipes. Stables should have raised

manure boxes
;

fowl yards should be concreted or well gravelled, and all food
protected : and metal-lined containers should be used for feed and grain.

Untrapped drains should be trapped. Timber and other lumber liable to

harbour rats should be restacked at least a foot clear of the ground, to give

access underneath. Bubble walls should, if possible, be faced with concrete.

Burrows in brick or stone walls or solid ground may be blocked with broken
glass and concrete. In wooden walls a sheet of stout metal should be tacked

over them.

A good ratting dog or cat about a place discourages rats greatly. Very
few cats, however, are of any real use as ratters. If rats are given an impreg-

nable fortress in a low-set stable floor or a thick hedge, no cat or dog can be
expected to exterminate them.

In systematic rat operations the tracing -up and destruction of burrows

form an important part of the work. The old forgotten drains, so often found,

afford refuge places and run ways of the most difficult kind to deal with.

II.—Eats and Tbichiniasis.

Trichiniasis is a dangerous and fatal disease, characterised in the human
subject by the presence in the muscles of small worms each enclosed in a

chalky capsule.

Extensive and fatal outbreaks have occurred in parts of Europe from

eating insufficiently cooked pork from pigs infected with the disease. The pig

is originally infected from eating the bodies of rats infested with a particular

kind of small tapeworm, whose eggs form worms in the pig’s muscles. The
disease has exercised a considerable effect upon the pork industry in America

and elsewhere, owing to the passage of laws against the importing of infected

or possibly infected pig meat. It has also> killed many thousands of people in

a particularly agonising way, and is another baneful heritage from the rat to

mankind.

hi.—mosquito-bobne; diseases.

Yellow fever, malaria, and filariasis are spread solely by particular species

of mosquitoes. Dengue fever is probably carried in the same way. Mosquitoes

are far more dangerous to mankind than are all the wild animals and snakes

put together.
1.—Yellow Feveb.

This is a terrible and fatal disease which has caused frightful loss of life

in many parts of the world. It is conveyed by the Stegomyia famata mos-

quito. This is the common Tiger mosquito which swarms in Brisbane and

most towns on the Queensland coast.
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The mosquito is infected by feeding on the blood of a sufferer from yellow
fever during the first three days of the illness, and in no other way. At ihc
end of twelve days after taking the infected blood, the mosquito will give
yellow fever within the next five days to any non-immune person whom it bites.

The infected mosquito remains infectious for at least eight or ten weeks, and
is an excellent traveller by sea. When the Panama Canal is opened, Queens-
land and Eastern Australia will be within easy striking distance of the very
home of yellow fever. One infected mosquito landing from a vessel may
produce an appalling outbreak by enabling the local Stegomyiie to become
infected in thousands from early undetected cases.

2.—Filariasis.

This disease arises from a fine hairlike worm which lives usually in the

lymphatic tissues, and produces myriads of tiny, active larvae, which appear in

the blood at night. The parent worm may cause serious illness and disable-

ment by blocking the lymphatic vessels, and is probably the cause of

elephantiasis. The disease is carried by the Culex fatigans mosquito, which

is the ordinary dark-greyish house-mosquito in Brisbane.

Filariasis is very common here—some 13 per cent, of all patients admitted

to the Brisbane Hospital have been shown to have it. It is also jwevalent in

the Northern coastal centres.

3.—Malaria.

This is probably the most disabling and death-producing disease in the

world. Before the discovery of its cause and method of spread, it was the

greatest enemy to white men in the Tropics and in many temperate climates.

It has wrecked many important undertakings. It has done much damage in

Queensland in the past, and even now becomes active at times in the North.

It is spread only by certain species of mosquitoes known generally as Anopheles.

Not all Anophelinte can convey it. One species, for example, is common in the

vicinity of Brisbane, but does not appear to spread malaria.

The organism causing the disease lives and develops in the blood, and at

a certain stage of its development is sucked in with the blood by an, Anopheles
mosquito. It undergoes another development in the mosquito's body, and
after some eight days produces a swarm of tiny organisms in the salivary

glands of the mosquito. They are injected into the blood of the next person

bitten, and start the disease in him. There are three kinds of malarial

organisms which affect man. All are conveyed by Anopheles mosquitoes.

4.—Breeding Habits of Disease-bearing Mosquitoes.

The eggs are laid in water or damp places—sometimes singly, sometimes
in little rafts. Hundreds of eggs are laid at a time, and many layings are
made in a season by each female. Different kinds of mosquitoes frequent
different places for egg-laying.

In from ten to twenty hours (Stegornyia) the eggs hatch into the active

wriggling larvae which are familiar objects in warm weather in -every unpro-
tected tank in Queensland. They breathe air through their tails, and come to

the surface at intervals for this purpose. This " wriggler” stage lasts from
six and a-half to eight days.

The larva then becomes sluggish and develops into a pupa. In two days’
time or less, the complete mosquito emerges from the floating pupa case and
flies away. These periods depend greatly on the temperature.

Stegornyia fasciata and Culex fatigans are essentially domestic mos-
quitoes. They breed in water tanks, old tins or bottles containing water,
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dropped sections of roof guttering, flower-pot trays, and similar small collec-

tions of water about houses. Stegomyia will even breed in cesspools or street

gutters. These mosquitoes seldom go far from their breeding-places.

The eggs are very resistant, and those of Stegomyia will remain alive

after removal from water for ten to ninety days. They will persist for months
in an empty damp tank or other place, and will hatch out when it is refilled.

The larvae die quickly if removed from water. The adult mosquito often lives

for three months or more.

Certain fever-bearing Anopheles will breed in clear running water or in

large pools and rivers.

5.—Destruction op Disease-bearing Mosquitoes.

(a) Prevention of breeding .—Water being essential for breeding, it is

necessary

—

(1) To screen all tanks and other water-containers with brass or

bronze wire gauze of 18 meshes to the inch, to prevent ingress

for laying or egress after pupation. Every chink must be
screened.

The gauze should be fixed by wooden fillets or copper nails

to wood. Iron nails should not be used.

An emergency screening can be done with cheese cloth,

coupled with the use of oil.

(2) To do away with tins, bottles, barrels, &c., which afford breeding

places in or near the house.

(3) To oil all small collections of water which cannot be screened or

removed. The oil smothers the larvae or pupae, and keeps the

adult females away. It is liable to be washed away by heavy
rains, or blown away in parts, leaving breathing openings which
the wrigglers soon find.

Kerosene will serve, but crude petroleum is better. It needs only a thin

film, but must be regularly attended to and repeated. Many people will object

to oiling drinking tanks, although the taste is seldom affected.

Draining or emptying of all unnecessary collections of water is also

advisable
;

but it must be recollected that on refilling eggs may hatch or

wrigglers survive. The larvae of Stegomyia are adepts at hiding in crevices in

barrels or other containers.

Large collections of water may be kept oiled by soaking bagging in

p-etroleum, and supporting it on a tripod of sticks at the water level to wind-

ward.

Weeds should be cut away, and the banks trimmed off square.

(4.) Small fish, water beetles, and certain other insects eat mosquito larvae

freely. Several kinds of these fish are plentiful in our streams, and some
(e.g., the green perchlet and firetail) live well in captivity.

Certain poisons

—

e.g., chlorinated lime, Paris green, &c.—will kill larvae

in places where they can be safely used and no other means are available.

(b) Destruction of adult mosquitoes—
(1.) The room or house should be carefully pasted up with paper, and

paste over eveiy chink or crack. Clothing, cupboards, and other shelter must
be spread out or opened up to allow the fumes to reach every part.

(2.) Two pounds of sulphur should then be burnt for each 1,000 cubic feet

of sealed-up space, and the room exposed to it for at least three hours.

As an alternative, 3 lb. of Pyrethrum powder may be burnt for each 1,000

cubic feet. Time, as with sulphur.
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Another method is to fuse together equal parts of camphor and crystallised

carbolic acid by gentle heat
;

4 oz. of this mixture for each 1,000 cubic feet is

heated in a wide shallow pan over a lamp. White fumes are given off. These
must not come in contact with the lamp Hume, or the mixture will ignite.

Time, as with sulphur.

A few mosquitoes in a netted box should be used as a test of the effective-

ness of fumigation.

The bodies of the killed or stupefied insects must be carefully swept up
and burnt.

Some mosquitoes shelter in grass, and this may require to be burnt off

from about habitations.

In dealing with outbreaks of mosquito-borne disease, the habits and
haunts of the particular species responsible must form the basis of operations

against both the larvae and adult insect. Only the general principles can be
given here.

IV.—FLIES AND DISEASE.

Flies can, and do, spread typhoid fever, cholera, and certain forms of

severe diarrhoea, to man. Their habits and structure render them very dan-

gerous in this way. The fly’s foot is a mass of hairs covered with a sticky

material which enables it to convey to any food on which it alights myriads of

bacteria in their attendant filth. The body also is covered with hairs. The
house fly feeds impartially in the closet-pan or the house drain and at the

family table, and may easily pass from one to the other in a few seconds.

Nothing could be better devised than a fly to convey filth disease to food

immediately before it is eaten. Flies also spread other diseases, notably certain

eye complaints.

1.—Breeding.

Information is still scarce regarding the breeding-places and habits of

many species of Australian flies. The l
' house fly,” so-called, breeds principally

in nightsoil, horse dung, and stable manure : others breed in night.-oil and

similar materials. The females lay large numbers of eggs, which hatch into

white, crawling larvae. Later, these become motionless pupae, enclosed in

brown cases. The larvae wriggle near to the surface before pupating, and will

get through 18 in. or more of loose earth. The perfect fly comes from the pupa
case. The process takes from eight to ten days as a rule, but the time varies

according to temperature and season.

2.—Protection against Fly-borne Disease.

Stored foodstuffs should be carefully protected by safes. The house, or at

least the kitchen, should, if possible, be fly-proofed by wire screens. Food on
the table may be protected by wire gauze covers, or by pieces of mosquito net
fringed with heavy beads to weight them down.

The closet-pan and house drain should be treated daily with some kerosene

and soapsuds to discourage access of flies.

Flies may be poisoned by a 5 per cent, mixture of formalin sweetened with

a little sugar, and put about in saucers.

Various effective fly powders are on the market, mostly containing
Pyrethrum.

Fly traps can be made with mosquito net over a cone of sticks or wire,

the lower edge being slightly raised to allow access to a bait of sugar or

syrup. After feeding, the insects fly up into the cone above.
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Fly papers are also useful, especially at the beginning of the fly season,

when every female captured represents so many eggs prevented from developing.

A strong solution of kerosene with soapsuds will kill the larvae in stable

manure and similar material if liberally used. Weekly removal of these sub-

stances will often mitigate or stop a plague of flies.

V.—OTHER INSECTS.

Certain ticks, sandflies, and other bloodsucking insects also convey disease

to man. Sleeping sickness is spread by the tsetse fly, and causes an enormous
mortality in Africa. Anthrax has frequently occurred from the bite of an
infected insect, usually a fly. Many diseases of animals are thus conveyed.

Fleas have already been dealt with as plague-spreaders, and it has been argued
with some reason that, they and bed bugs are responsible for spreading typhus
fever and perhaps measles.

Eivery insect which feeds on man must, therefore, be regarded with
suspicion, and its destruction sought.

XIV.—Disinfection.

J. S. C. Elkington, M.D., D.P.Ii.

Disinfection is the destruction of agencies causing infection—in other

words, of those minute forms of life which produce disease.

It does not necessarily mean the destruction of all forms of animal and
vegetable life in or upon the material disinfected—that is sterilization. All

disinfecting processes do not sterilize, but all sterilizing processes disinfect.

Three groups of agencies are met with in cur work, which may be thus

defined

—

(1) A disinfectant or germicide is a substance which when applied in

sufficient strength, in sufficiently close contact, and for a suffi-

cient time, will kill the germs of disease or their spores.

(2) An antiseptic is a substance which will arrest or prevent the

development of germs or their spores.

(3) A deodorant is a substance which will destroy or neutralise offen-

sive odours.

Some of these substances will act either as disinfectants or antiseptics

according to the strength in which they are used

—

e.g., formalin 1 in 20 is a

disinfectant, but formalin 1 in 25,000 is merely an effective antiseptic. Some
are deodorants also. Some are deodorants only—for example, charcoal. Some
can act as disinfectants or antiseptics, bat not as deodorants

—

e.g ., perchloride

of mercury. Some, again, are useless in practice, although very effective disin-

fectants under laboratory conditions-

—

e.g., permanganate of potash. And

some are utter frauds. It is the true disinfectant class with which sanitarians

are concerned.

Disinfecting processes may be classified as—(A) Physical, including sun-

light, fresh air, and heat dry or moist; (B) Chemical, including solutions and

gases or vapours.



8G THE QUEENSLAND SANITARY INSPECTOR’S GUIDE.

A.—PHYSICAL DISINFECTANTS.

(1.) Sunlight and fresh air are disinfectants of a kind, but cannot be
relied upon by themselves. They are useful adjuncts to other measures.

(2.) Heat includes (a) fire, (&) dry heat, (c) moist heat

—

(a) Fire (burning) is obviously only applicable to articles of little or

no value, or under emergency conditions;

(
b
)
Dry heat is of little practical value in general disinfecting work.

It lacks penetration, and is injurious to fabrics. A temperature

of about 150° C. is required, but any excess over 110° C. will

scorch woollens or flannels. It renders most fabrics brittle, and
fixes any organic stains so that they will not wash out. Diy
heat is used in the laboratory to disinfect glassware and similar

materials, and may occasionally be employed in practice for

certain articles. A domestic oven affords the readiest means of

applying it.

(c) Moist heat includes—(1) Boiling, (2) Steam.

Boiling.

(1.) Boiling is one of the readiest and most effective methods of destroy-

ing infection in all material's that will stand it. Boiling for half an hour will

kill every known infectious organism and its spores—in fact, an exposure of

a few minutes will destroy most kinds.

Boiling is applicable to linen or cotton articles, such as sheets, body linen,

towels, &c., to kitchen and table utensils, and similar articles. Surfaces such

as floors, bedsteads, skirtings, &c., may also be disinfected by boiling water.

Its efficiency is increased by the addition of some such soluble disinfectant as

cyllin or carbolic acid, and the addition of borax or alkaline soap greatly

increases its penetrating power when applied to greasy or soiled articles or

surfaces.

Steam Disinfection.

(2.) Steam may be either saturated or superheated. Either may be used

as current steam or confined steam, and may be under pressure or not. These
differences are important.

Saturated steam is steam at the temperature at which it is given off.

Water at sea level boils at 100° C., and gives off saturated steam of the same
temperature. If that water is boiled in a closed vessel so that it l>ecomes

under pressure, it will not give off steam until it reaches a temperature higher

than 100° C. The boiling temperature and that of the resulting steam then

depends on the pressure. For example: At 15 lb. pressure to the square inch,

it is not 100° C., but about 120° C.
;
and at 20 lb. pressure, it is about

125° C. The product in each case is saturated steam.

Superheated steam, on the other hand, is steam which has been heated

after it is given off. Steam at 100° C. can easily be heated to 125° C. : but

this is not nearly equal in disinfecting value to saturated steam at the same
temperature, because it will not penetrate.

If saturated steam comes in contact with anything cooler than itself, it

will condense. Superheated steam will not condense until its superheat is

cooled out of it. When steam condenses, it. shrinks to about t?.’oo °f its former
value and gives off its latent heat.
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Therefore, when saturated steam comes in contact with a cooler permeable
body (such as a roll of mattresses in a disinfecting stove), some condenses in

the interstices near the surface. The resulting- contraction in volume tends to

produce a vacuum, and at once causes more steam from outside to be sucked
in. This does not condense in the same place, because the interstices have
now been warmed by the latent heat given off by the previous condensation.

It, therefore, condenses further on in the material, repeating the sucking

process. In a short time the steam is drawn right through the material to its

centre. If the steam were superheated, it would not condense until it had
cooled to its original temperature, and hence would not produce this rapid

sucking action. It is this power of rapid penetration which gives saturated

steam its peculiar value as a disinfectant.

Saturated current (streaming) steam has about the same disinfecting

power as boiling water. Saturated steam under pressure is much more power-

ful than any other form, and is employed in all the best patterns of disinfect-

ing stove.

Steam Disinfectors.

A steam disinfector consists of a closed cylinder or chest, usually with

double walls. The steam is generated in a boiler and admitted at the requisite

pressure to both the interior and the space between the walls (the jacket).

The steam is admitted at the top. and by a reducing valve different

pressures can be maintained in the jacket and in the chamber.

There is a door at each end of the chamber, fixed in place with strong

bolts, and made tight, when closed, with rubber or other steam tight packing.

The articles to be disinfected are packed in a wire cage supported on
rails or hung from a bar. Sometimes they are placed, at the infected pre-

mises, in a metal container made to fit the disinfecting stove and the removal
van. This is put directly into the stove.

The apparatus is usually fitted in a special building with a wall across it,

through which the stove passes. One of the compartments so made is termed
the “infected” end; the other, the “disinfected” end. No direct communica-
tion exists between them, except through the chamber when both doors are

open. Before passing from the infected end to the other, the disinfector

changes his clothing, and, if necessaiy, takes a bath.

In using the apparatus the articles to be disinfected are carefully packed
in the cage, taking care that they are properly folded to avoid creases. Any
spots of discharge should be rubbed out with soap and water. The cage is

run in and the doors shut. The steam is then turned into the jacket to warm
the apparatus and its contents. Steam is then turned into the chamber to

expel the air. When this is out, full steam is turned on to both jacket and
chamber, and kept on with occasional variations of pressure in the container

for twenty minutes. The pressure is then released in the chamber, but kept up
in the jacket to dry the articles. When drying is completed, the “ disinfected

”

door is opened and the articles taken out.

Steam ruins leather, fur, and skins
;
melts such articles as rubber shoes,

mackintoshes, etc., made of impure rubber: and must not be used for silks.

For bedding, clothing, and fabrics generally it is applicable, and does no
appreciable harm if due precaution is taken.

Steam disinfectors suitable for towns of 5,000 people may be obtained

from £150 upwards. A complete installation capable of serving a large city

should not cost more than £1,000, including the special building and all

fittings. Amongst the best known makes are the Beck, the Velox, the Thresh,

the Equifex, and the Washington Lyon. The latter two are large apparatus.

All are simple to work, and very effective. Portable disinfectors are also made.
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B.—CHEMICAL DISINFECTANTS.

May be—(1) solutions, (2) gases or vapours. Powders act only when in

solution.

1. Solutions.

These must not- only be actively germicidal, but must meet the require-

ments of practical application. They must riot damage or stain the articles,

and must not be neutralised by combination with albumen or other substances

commonly present in material requiring disinfection. The practice of sprink-

ling solutions about or exposing them in saucers is absolutely useless for dis-

infecting purposes.

Sufficient strength, close contact, and time are the essentials for using

solutions. Warmth increases their efficiency greatly, and, wherever possible,

solutions should be used warm.

Rideal-Walicer Test.

The “ Rideal-Walter” test is usually employed for disinfectant solutions.

This depends on the relative power of the substance tested to kill a culture of

the typhoid fever bacillus, in comparison with that of carbolic acid. The
substance to be tested is made up in definite strengths in test tubes. A
solution of carbolic acid is also made up of a definite strength. Five drops

of a vigorous young typhoid culture are put in each tube and shaken up with

the liquid. A drop is taken out of each tube at the end of certain fixed periods

of exposure (usually from two and a-lialf minutes to half an hour) and trans-

ferred to sterile broth. Growth is proof of survival of the bacillus. The
results are expressed in terms of carbolic acid. For example: If the sub-

stance tested, when in a strength of 1 in 1,000, is found to kill the organism
in five minutes, when carbolic acid required a strength of 1 in 100 to do so

in the same time, the “ carbolic coefficient” is Y™0 or 10—that is to say,,

the disinfectant is ten times as effective as carbolic acid used under certain

exactly similar conditions. These conditions, be it remembered, are not those

of actual disinfecting practice.

By itself the Rideal-Walker test is not quite adequate as a test of the

practical value of the substance, as it does not tell us its effect in damaging
or staining materials, its liability to be neutralised by albumen - and similar

substances, nor its tendency to separate out or deteriorate on keeping. These
also require to be ascertained by actual trial. It is, however, with these

additional observations, the best test we have at present.

The reputation of many so-called disinfectants depends more on their

unpleasant odour or on judicious advertising than upon disinfectant value. In

any case, the distinction between disinfectants and antiseptics and deodorants
must always be recollected, and also the necessity for adequate strength (in

the whole mass of material), sufficient time, and sufficiently close contact.

Substances Used.

(a) Carbolic Arid .—Pure carbolic acid is not required for disinfection

work, and is expensive. The ‘‘ crude” acid is better. It is best used in a

strength of 5 per cent. (1 in 20). It is somewhat difficult to dissolve com-
pletely, and should be well stirred up with warm water.

(b) Chlorinated Lime .—This should be kept in a tightlv closed receptacle-

tc prevent deterioration If it smells strongly of chlorine, it is deteriorating

;

1 lb. is mixed with a gallon of water and well stirred up. It will rot fabrics.,

and must not be used for covered drains, as it will deposit.
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Fresh slacked lime and quicklime are also used, especially for cesspools
or large collections of excreta

; £ lb. to the gallon is required in the whole mass.

(c) Formalin is the trade name for a 40 per cent, solution of formic
aldehyde gas in water. It must be kept in well-stoppered receptacles. For dis-

infection a strength of 5 per cent, of the liquid (not the gas) is needed, with
an exposure of from four to six hours. It is a very powerful antiseptic and
deodorant in weaker strengths.

Formalin does not damage or bleach woollen or cotton fabrics. It renders

leathers or furs brittle, and should not be used for them. Hot formalin attacks

iron and steel, but not copper, brass, or other metals. In cold weather
formalin solution is apt to deposit, and its activity is greatly lessened.

Formic aldehyde gas is used for fumigation, especially after spraying with
formalin. The cost of formalin (retail, Brisbane) is from 10s. to 12s. 6d. per

gallon.

(d) Cyllin is a powerful disinfectant in a strength of 1 in 100. When
properly used, it does not damage fabrics or articles. It is much less poisonous

than carbolio acid, and the high dilution possible makes it cheaper in use.

Price (retail, Brisbane), from 6s. 6d. to 8s. 6d. per gallon.

(e) M.O.H. (Mac Dougall) has a high carbolic coefficient, and may be

used in a strength of 1 in 100. Price (retail, Brisbane), 6s. per gallon.

(f) Kerol, Zondo, and Izal are other good chemical disinfectants which

may be safely used according to the directions supplied.

Potassium permanganate is useless in practice as a disinfectant, although

veiy effective under certain laboratory conditions. It would cost over £1 to

effectively disinfect the discharges of one human being for one day with it,

Perchloride of mercury (corrosive sublimate) is an active disinfectant

under laboratory conditions, but is apt to fail in practice owing- to its ready

combination with albuminous materials. It is used in a strength of 1 in 1,000

(1, oz. to 3 gallons), with about 1 oz. of hydrochloric acid to each 3 gallons,

and coloured with aniline blue to prevent accidents. It corrodes metals, and

damages fabrics unless washed immediately afterwards.

Applying Disinfectant Solutions.

This is done by soaking, swabbing, or spraying. Woollens and other

fabrics can be soaked (from two to' six hours according to temperature in

strengths above stated) ;
floors, furniture, and woodwork swabbed, and walls,

floors, &c., sprayed.

After treating any fabric with a chemical disinfectant, it should be

washed afterwards in water to remove the chemical.

Details of application will be given later.

Gaseous Disinfection (Fumigation).

Unless fumigation is thoroughly and effectively performed, it is worse

than useless. In any case its usefulness for bacterial diseases is confined

within very narrow limits. The gases or vapours at our practical disposal for

this purpose are very few-, and none of them can be relied upon for more than
a surface disinfection. They lack penetrating power.

Preparation of the room is of the greatest importance. Its cubic contents

must be carefully measured up, and the amount and disposal of the fumigating
materials fixed. It is necessary to overestimate amounts rather than to under-

estimate them, as, however carefully sealed the room may be, some of the gas

is lost.
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The mom must be sealed up by pasting brown paper over all openings,
walls, and crevices, however small. The articles to be disinfected are so

exposed as to give the gas ready access to their surfaces, particularly to the

surfaces which have been exposed to the infection. Any collections of dust

are damped down, removed, and burnt. Finally, the fumigating process should

be started, and the door joints and keyhole sealed up on the outside. The
period of exposure should be at least eight hours and may with advantage be

prolonged to twenty-four hours.

Formaldehyde Gas .—This will not kill rats, and cannot be relied on for

killing mosquitoes, fleas, or lice. It does not damage fabrics—including silks

—and the dry gas has no effect on iron or steel, as the hot solution has. It

can be used in the most richly furnished apartment without risk of damage, or

on the most delicate fabrics. Like other gaseous disinfectants, it will not

penetrate beyond the surface; and will not disinfect a pinch of dust, for

example. Wherever possible, it should lie used in conjunction with a pre-

liminary spraying with formalin solution.

The usual method for generating it is from paraform powder or tablet-

heated in a special lamp. The heated vapours from the flame pass round and
over the paraform which is contained in a receptacle with perforations near

the top, and held in a cylindrical or conical container above the lamp. The
Alformant Lamp (preferably the A. pattern) is generally used.

Twenty tablets should be used for each 1,000 cubic feet. Never less than

two lamps should be used for any room over 1,000 cubic feet capacity.

In cold weather the room requires to be warmed. If the temperature is

below 10° C., formaldehyde is inactive.

It is useless to attempt to generate formaldehyde by heating formalin in

an open vessel, as the paraform deposits in the liquid.

By pouring formalin (1 pint) on to 10 oz. potassium permanganate in a

tall bucket, enough formaldehyde for 1,000 cubic feet of space is veiy rapidly

generated.

The bucket must be tall enough to prevent splashing, as great heat and
much froth are produced. The necessary materials are put up with directions

under the name of the “ formanganate” disinfector.

Another good formaldehyde preparation is known as ‘‘ Autan.”

By mixing formalin with 20 per cent, of calcium chloride, borax, or

common salt, and 10 per cent, of glycerine, the gas may be obtained when
the mixture is heated in a retort (Autoclave) under pressure. Various patent

apparatus are on the market for this purpose. The gas is usually led in

through the keyhole by a fine copper pipe, a towel being hung in front of the

pipe to catch any liquid spurted over.

In other apparatus, formalin is distilled in a special retort without

pressure (Trenner-Lee and Lentz methods). In these methods about 10 oz. of

liquid are used for each 1,000 cubic feet of air space with an exposure of at

least eight hours.

(b) Sulphur dioxide (SO2) is the gas obtained from burning sulphur.

When combined with a sufficiency of water vapour to form sulphurous acid

(HoS0
3), it is an efficient surface disinfectant. Without water, it has practi-

cally no disinfecting power for bacteria. Sulphur dioxide is very destructive to

rats, flies, fleas, mosquitoes, lice, &c. This gives it great value in dealing with

plague, yellow fever, and other insect-borne diseases. It is also cheap. Its

disadvantages are that it bleaches vegetable colours and many aniline dyes,

thus damaging many dyed fabrics. It also weakens cotton and linen fabrics,

and corrodes metals.
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For completely efficient surface disinfection, at least 5 lb. of sulphur are
required for each 1,000 cubic feet, with sixteen hours’ exposure. The
necessary water is usually added by vapour generated from the combustion of
the sulphur in a vessel supported in water.

For destroying rats, mosquitoes, or vermin, 2 lb. per 1,000 cubic feet and
three hours’ exposure are sufficient. Water vapour is not necessary.

Sulphur dioxide is usually generated by burning it in large iron pots like

camp ovens, or in steel dishes. Not more than 30 lb. of sulphur should be
placed in any one pot. If roll sulphur is used, it should be cracked up finely

with a rammer in a stout box or bag. Cakes are convenient, if well made.
The pot is placed in a tub of water, the water reaching well up its sides, and
supported, if necessary, on a brick. This furnishes the necessary moisture and
protects against fire.

The pots must be placed high up, or the gas will extinguish the flame.

Sulphur dioxide is heavier than air, and is an excellent fire extinguisher. The
pots should, of course, be well away from ceilings, curtains, &c.

The sulphur is lit by making a small hole with the finger in the centre,

and pouring in some methylated spirit to start the flame.

Sometimes liquid sulphur dioxide is used, but is expensive; 10 lb. of the
liquefied gas is required for each 1,000 cubic feet. It is supplied in cans or
syphons, and open pans of boiling water or a spray apparatus are required for

adding the necessary water vapour.

Sulphur Furnaces .—For large scale fumigation {e g., of vessels) furnaces

are often used. The Clayton apparatus, originally introduced as a fire-extin-

guisher, is a furnace of this kind. Their chief value is for killing rats and
other disease-bearing vermin. Smaller patterns are on the market, consisting

of a metal container holding pans for the sulphur cakes, a small boiler to

furnish the water vapour for disinfection, and a fan worked by hand to force

the fumes into the hold. The fumes are led off by hose or pipes, and sulphur

may collect in and block these.

The tubes should be led down to the bilges so that the heavier gas may
displace the air as it rises. When the hold is full, the hatches are put on.

Hydrocyanic acid and chlorine are not suitable for ordinary disinfecting-

purposes.

XV—Practical Disinfection.

J. S. C. Elkingtoh, M.D., D.P.H.

Unless done effectively, attempts at disinfection are merely a waste of

time, labour, and material. They are also dangerous, as establishing a false

sense of security. Saturated steam is the best of all disinfecting agents, and
simple boiling is more certain in action than any chemical solution. Unfor-

tunately, it is not always possible to boil infected articles.

There is a widespread tendency to substitute chemical disinfectants for

ordinary cleanliness, especially in domestic nursing, and in connection with

latrines, uiinals, and drains. This is very undesirable. It is quite useless to

sprinkle powders about, or to expose saucers of alleged “
disinfectant,” so fal-

as any protection from infection is concerned.

Soap, soda, and hot water, with plenty of
“ elbow grease,” followed by free-

airing, can be made to yield very effective disinfecting results.
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Material and time are sometimes wasted in attempting to "disinfect”
large drains and sewers or the surfaces of streets—a completely impossible

task, whatever advertisements may claim for the article used.

Gaseous disinfection should never l>e relied upon alone, owing to its lack

of penetration. Its chief value (apart from insect-borne disease) is for such

diseases as diphtheria or scarlet fever, where infectious matter is liable to l>e

floating about in the air, as an adjunct to spraying, soaking, swabbing, or

boiling.

It is as important to know what to disinfect as how to disinfect, and a

good working knowledge of the causes and methods of spread of the different

communicable diseases is, therefore, essential.

Disinfection work must be performed with as little damage, and as little

inconvenience to the household, as can be observed without
.
sacrificing

efficiency.

APPARATUS.

Large towns should have a pressure steam apparatus in a suitable build-

ing. Its cost will be soon recouped, in the event of any serious outbreak of

disease, by the avoidance of claims for damaged or destroyed articles.

For smaller towns the following list will provide an effective equipment.

The prices are approximate only :

—

£ s. d.

1 Fruit spray with spray (fine) nozzle ... ... 1 10 0

1 Portable washing copper, 12 gallons ... ... 2 0 0

3 Galvanised iron buckets, nested ... ... 0 4 6

2 Galvanised iron tubs, nested ... ... ... Oil 0

1 Kerosene tin or bucket, marked, for mixing ... 0 1 6

1 Celluloid photographer’s measure ... ... 0 2 0

2 Alformant A. pattern lamps ... ... ... 1 5 0

1 Lb. paraform tablets ... ... ... ... 0 8 0

1 Gallon of cyllin ... ... ... ... 0 6 6

28 Lb. chlorinated lime, fresh ... ... ... 0 7 0

1 Gallon of formalin ... ... ... ... 0 12 6

1 Suit of dungaree overalls, with cap ... ... 0 10 0

2 Mops, 1 scrubbing brush, 1 whitewash brush ... 0 9 0

2 Quires large brown paper.

Scissors, paste, and paste brush.

Cloths for wiping down, tins and bottles for disinfectants.

The spray pump should have a foot and a clamp for fitting to a bucket

with vertical sides. The hose or spray tube should be of sufficient length to

suit the work ; and, if hose is used, a ferruled bamboo or other rod. is needed

to reach the higher parts of the room. When testing the sprayer, it should

give a delivery for some time after stopping the pump.

The nozzle is a very important part of the apparatus. A very fine spray

is required which will cover well, and yet will not cause the disinfectant to run

down the wall.

Automatic sprays are obtainable, and give good results. The pressure is

raised by chemicals. For example: By carbide, in the Tyree pattern
; and by

sulphuric acid and bicarbonate of soda in the “ Auto.” They are more expen-

sive than hand sprays, but when charged the operator only has to attend to

the nozzle, and they are hence more convenient for single-handed work.
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The Daisy Faultless Sprayer pattern is very useful (although too small

for general municipal work), and can be easily carried on a bicycle. It costs

only a few shillings, anil gives a very fine spray.

An effective lamp for formaldehyde fumigation can be improvised from a

tin cone, notched at the bottom to admit air, with a cup at the top fitting

loosely with a flange. The cup should be perforated with holes above the level

of the contained tablets, to allow the moist fumes from the lamp to pass over

them. The bottom of the container should be about 3 in. from the lamp top.

A metal spirit lamp is used, the cone being placed over it.

PRACTICAL POINTS IN PROCEDURE.

Disinfection of infectious material during the illness by those attending on

the sufferer is often of greater importance than is disinfection afterwards.

If any damage is done, or claims, real or alleged, are likely to be made,

details should be noted on the spot, and an estimate of cost made.

The wire cage of a steam disinfector should be lined with canvas to

prevent creasing and rust stains. The articles should be laid out as loosely

as possible to favour rapid penetration. Clothes are best hung up to minimise

creasing.

Textile fabrics should be well shaken out after steaming.

Before steaming or boiling any textile fabric, any spots of discharge on it

should be well rubbed over with soap and hot water.

Woollen articles must not be boiled, or they will be damaged by

shrinkage.

Leather, furs, &c., must not be steamed or treated with formalin.

Feathers must not be steamed or boiled.

Disinfection with streaming steam may be improvised without special

apparatus if a steam boiler is available. Any rough structure will do, if pro-

vision is made for direction of the live steam across and amongst the articles.

An exposure of an hour is advisable.

, In household disinfection small objects, body and bed linen, &c. (not

blankets), may be disinfected by supporting them on broom handles or sticks

across the top of a copper, and covering all in with sheets to retain the heat.

They are steamed for an hour or longer. The addition of salt to the water,

to raise the boiling point, is an advantage.

Spray pumps and other gear should be regularly overliaided between

dimes of use. Nothing is more annoying than to find it blocked or out of order

on the job.

It is not always necessary to take the full equipment to every house to be

disinfected. Preliminary inquiry will often show that tubs, buckets, copper,

brushes, &c., are available, and will willingly be lent by the householder.

In spraying walls, work up from the floor, and use the finest nozzle. This

prevents running and sloppiness.

Before using any solution or method which the operator has not pre-

viously used, its effects should be tried on scraps of the various materials on

which it is likely to be employed. This precaution may save damage and

trouble.

Corrosive solutions
(
e.g ., perchloride of mercury) must not be used in

metal pumps or receptacles.
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By means of sheets and strips of stout paper with a few laths at intervals,

large openings, such as verandas, can be readily closed in sufficiently for insec-

ticidal fumigation.

In fumigating to kill insect life, some mosquitoes in a cigar box, with
mosquito netting over the front, should lie placed in the room to test the
efficiency of the process. If it is effective, they will be killed, and they should
be examined a few hours after removal to see that they have not lieen merely
stupified.

Bats or mice in a cage may be similarly employed, if the destruction of

these animals is aimed at.

Dead or stupefied mosquitoes should be swept up and burnt.

Large collections of rubbish cannot be disinfected by chemicals. Tiiey

should be burnt or buried, the ground underneath being liberally served with
chlorinated lime.

Cesspools should be measured up, and a sufficient amount of lirne or dis-

infectant solution added to obtain the requisite disinfection strength in the

whole mixture. It should be well mixed in. If a cesspool is emptied, the

Walls should be freely served with lime, and the hole filled with clean earth.

The contents must be properly disposed of by trenching or otherwise.

Complaints of “ drain smell ” about a house not infrequently arise from
the decomposing greasy layer in an untrapped kitchen sink pipe. It should be
flushed down witli a bucket of very hot water and soda.

GENERAL PROCEDURE.

(1.) The disinfector should wear overalls and a curtained cap or head
handkerchief whilst working in the infected rooms. These should be disin-

fected immediately by boiling or soaking. For disinfecting after consumption,

pneumonic plague, Ac., he should tie a damp handkerchief loosely over his

mouth and nose, or wear a respirator, or plug his nostrils loosely with a little-

cotton wool.

(2.) Floors, skirting boards, furniture, and walls should be well sprayed

or swabbed over. Particular attention must be paid to places where dust has

accumulated, for it is here that most risk of infection exists. The moist dust

and fluff should be removed and soaked in the solution, or it may be burnt or

boiled. The floor under and around the bed should be specially thoroughly
treated.

(3.) If steam apparatus is available, bedding, clothing, and other textiles

are then checked and bagged for removal. If it is not, they are lightly

sprayed to lay fluff or dust, rolled up, and put to soak in a tub of solution.

Those which would be damaged by soaking may be lightly sprayed with

formalin solution, and hung out for formaldehyde fumigation.

(4.) If fumigation is to be used, the room should then be carefully sealed

up with paste and paper; clothing, Ac., if not suitable for soaking or boiling,

hung on lines stretched across; drawers and cupboards opened, and furniture

pulled away from walls, to give free exposure to the gas. The necessary

calculation of cubic space having been already made, the material and
apparatus are looked over to see that all is in order, and so arranged as to

prevent risk of lire. It is then lit, and the disinfector goes out and pastes up
the door joints and keyhole on the outside. After the necessary exposure lias

been made, the disinfector opens the windows (and fireplace, if any) to let out

the fumes.
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(5.) The bedstead should be thoroughly cleansed. Any carpet or other
floor covering should be lifted, the floor underneath well swabbed, and all dust
and fluff removed.

(6.) The closet should always be swabbed or sprayed out, and the out-

houses examined for possibly infected material.

(7.) All articles soaked in disinfectant solution should be afterwards well

washed with clean water to get rid of the chemical. The householder should

be asked to have the loom scrubbed out with soap, soda, and hot water, and
well aired for a day or two.

If articles are removed from the premises for disinfection, a list should be
made and each article checked off' as it is bagged. The list should be initialled

by the occupier or other responsible person. In large districts these lists should
be printed.

It may be necessary in some cases (e.g., smallpox) to strip off and burn
the wallpaper. Spraying usually suffices, however.

The extent to which disinfection is required in any given premises should

be fixed by the Officer of Health. It depends on the nature of the disease, the

movements of the patient during the illness, and other variable factors.

SPECIAL CONSIDERATIONS.

Plague .—Sulphur fumigation should always be practised in order to kill

fleas, and it should be followed by cyllin and petrol spraying in all places

where these insects and other vermin are likely to shelter. For this reason

also all dust should be carefully collected and burnt. If articles are removed
for disinfection, the bags should be sprayed with the cyllin and petrol mixture.

Careful search should be made for traces of rats, and appropriate measures

taken to deal with them.

Yellow Fever.—Fumigation is necessary to kill the Stegomyia mosquitoes.

The bodies should be swept up and burnt afterwards.

Typhoid Fever .—Sulphur fumigation may be useful to kill any infected

flies present in the room. Boiling, spraying, soaking, and swabbing are

required for all infected articles. Special attention should also be given to

the closet, and the panstead should be well swabbed out. Inquiries should be
made as to where the faeces and urine were disposed of

;
and, if buried, the

ground should be dug over and well saturated with disinfectant solution.

Drains contaminated by typhoid urine should be well flushed with a hot

solution. y

Typhoid excreta are best dealt with during the illness by boiling with a

deodorant solution. A kerosene tin or old boiler is put on an improvised fire-

place in the yard, half filled with some such deodorant, as 2 per cent, carbolic

acid, and boiled. The faeces and urine, previously well mixed with a disin-

fectant, are emptied in, and the chamber or bedpan well scalded.

Small-pox .—Disinfection must be of the strictest and most thorough
description throughout. After a preliminary thorough spraying of all parts

of the premises, formaldehyde fumigation of the sealed premises for at least

eight hours is required. Subsequent swabbing, soaking, spraying, and boiling

operations must be thoroughly carried out in every detail. The infection is

very persistent.

Everyone taking part in any work connected with this disease should be
fully protected by recent vaccination. In emergency this protection can be
conferred by vaccination performed within two or three days of exposure to

infection or infected material.
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Consumption (Phthisis).—Special cnre must he taken to carefully damp
down, collect, and burn all dust from rooms used by the sufferer, prior to

spraying and other measures.

Fumigation is not required.

If dried expectorated material (sputum) is noticed anywhere on the pre-

mises (and it should be looked for), it must be carefully swabbed off with strong

disinfectant solution.

The closet floor and walls should be carefully cleaned up and sprayed or

swabbed, in case the sufferer has spat about whilst using the place.

Diphtheria .—Special care should be taken to collect and destroy infected

dust, in addition to other ordinary measures.

Fumigation is useful, and, if done, formaldehyde should be used.

Scarlet Fever .—Fumigation is necessary as an adjunct. The infection is

persistent.

DISINFECTION OF SPECIAL ARTICLES.

Bedding [Mattresses).—Nothing but pressure steam is thoroughly effective.

Failing this, the ticking should be thoroughly sprayed, all discharge spots, Ac.,

rubbed over with soap and hot disinfectant, and the stuffing freely injected

with 50 per cent, formalin through a beef-needle or similar device. The
mattress is then rolled up, and tied tightly covered with a tarpaulin, and left

in a warm place for twenty-four hours. If deeply infected, the stuffing had
better be taken out and soaked or boiled, the ticking being also boiled.

Pillows are similarly treated. Beds should be taken apart and thoroughly

cleansed with solution. If bed bugs or fleas are present, the joints and crevices

should be well sprayed with cyllin and petrol mixture. Blankets should be
soaked in tepid solution for six hours (not boiled). They stand pressure-steam

well as a rule. Sheets may be boiled or soaked.

Books should be hung open over strings or wires in a large box or small

room, and exposed to formaldehyde gas for eight hours. They are very

difficult to disinfect.

Boots are well dipped in a disinfectant solution (not formalin), and left to

drain.

Cabs and Vehicles .—Spraying the interior, and soaking or boiling those

removable fittings which will stand it.

Furniture can be wiped over with 5 per cent, formalin solution, the

upholstered parts sprayed with the same, and, if necessary, exposed to for-

maldehyde gas.

Hats cannot be steamed, but should be dipped in formalin solution and
hung up to preserve their shape, or they may be exposed to formaldehyde gas

after light spraying with formalin.

Letters .—A corner is clipped off, and three or four drops of formalin are

put in with an eye-dropper. The envelopes are then put in a bag sprinkled

inside with formalin, each layer being again sprinkled. The sack is then closed

tightly and put in a warm place for a few hours.

Letters written in other than copying ink or copying pencil may lie put
into a solution of perchloride of mercury in methylated spirit (1 in 500) before

closing the envelopes. Ordinary black ink or pencil does not run with this,

but copying ink or copying pencil does.

Pictures and Paintings .—Formaldehyde gas must be used. Dust should
be wiped off.

Rags, Sacks, Etc., in Bales .—These are best unbaled and steamed. Fail-

ing this, 50 per cent, formalin may lie freely injected with a specially long
strong needle, a hole being made for the needle, if necessary, with a brace
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and long bit. The bale is then sprayed over and covered with a tarpaulin. If

vermin aro aimed at, unbaling is neded, with subsequent treatment by an
insecticidal process.

Rubber .—Impure rubber is ruined by steam or boiling. It should b©
soaked.

Silk is injured by heat and solutions. Formaldehyde gas should be used.

Tents should be well saturated with disinfectant solution by spraying

or swabbing, and the poles and fittings wiped down. The tent should be struck

whilst wet with the solution, and the interior exposed to sun and air for

several days before repitching on a fresh site.

RECORDS.
Proper records of all disinfecting work should be kept. In large towns

these should be on printed forms for filing; otherwise they may be kept in

notebook form on a regular system.

XVI.— Food and Drugs.

R. A. Fraser, City Inspector, Brisbane.

(1.) LEGAL ASPECTS.

[Note.

—

Food legislation in Australian States has been greatly enlarged

and altered during the last few years. Students and Inspectors should, there-

fore. note carefully any new legislation which may eventuate from time to time

in this respect in Queensland.]
“ The. Health Act of 1900’’ (sections 90 to 116) contains powers for

inspecting foodstuffs generally, and provides penalties against the sale of

adulterated or unfit food. Section 29 provides for the appointment, control,

and payment by Local Authorities of public analysts, and under section 24r

provision is made for the approval by the Commissioner of qualified persons

as public analysts, and for their registration for the purposes of the Act.

Section 31 allows a State analyst, with the approval of the Commissioner,

to be appointed as an analyst to a Local Authority.

Analysts appointed by a Local Authority are required to furnish a

quarterly report of work done, a copy of which must be transmitted by the

Local Authority to the Commissioner. An annual report to the Commissioner
must be furnished by every State analyst. The certificate of analysis in all

proceedings must be in the specified form (section 32).

Section 98 lays down the procedure required for obtaining a sample of a
food or drug for analysis. It should be studied with the most extreme care.

If the exact procedure there required is not followed, the case will fail.

An Order in Council was made in 1903 declaring certain substances to be
“
injurious ingredients ” (section 93 (ii.), and certain Food and Drug Regula-

tions were made in the same year by the Commissioner. These contain,

amongst other important matter, the standards for milk, cream, Ac.

(2.) SPECIAL FEATURES.

Portions of this subject are of necessity dealt with in more detail in other

chapters—for example, that on milk. Here it is possible to give only some
general and special consideration to the practical aspects of food inspection

and sample taking. Several good small books deal with the technical

aspects of the work—for example, “The Food Inspector’s Handbook,”
by Dr. Vaclier, fifth or later edition, published by the Sanitary Publishing

Company, London (price, about 9s.). The powers, Ac., there quoted must, of

course, be modified or varied according to our own law.
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(3.) CLASSIFICATION OF FOODSTUFFS REQUIRING ACTION.

For an Inspector’s purposes foodstuff’s requiring action may Ire classified

as follows :

—

(1) Foods actually unfit for the food of man from (a) disease, (b) decom-
position or putrefaction, (r) presence of actively injurious ingredients.

(2) Sophisticated (“ adulterated,” in the popular sense) foods, the sophisti-

cation arising from either

—

(a) the removal of certain nutritive ingredients,

(h) the undeclared addition of non-nutritive material; or (c) the fraudulent

substitution of a different substance (not necessarily injurious cr even less

nutritive) for that asked for by the purchaser, (fl) the presence of ingredients or

proportions thereof forbidden by law.

(•1.) FOOD UNFIT FOR THE USE OF MAN.

Flesh foods (including fish), fruit, vegetables, and similar material pro-

ducts are those which come most frequently Tinder («) and (b) of the classifica-

tions given above. For the remainder the physical characteristics of sound
and unsound specimens should be carefully studied, as this is the only way to

acquire accuracy and certainty in the work. These, too, although not the only

tests applicable, are the only ones which the Inspector can himself apply at

first hand. In all cases of doubt or difficulty he should apply to the Medical

Officer of Health, and should always do 1 so where there is any likelihood of

legal proceedings. The Inspector may (section 90) seize and carry away the

food if it appears to him to be unfit for the food of man, and this gives oppor-

tunity for consultation with the Medical Officer of Health, and for obtaining

expert advice if necessary.

The presence of ptomaines may cause certain foods to be actively

poisonous (food poisoning) without yielding any evidence on inspection.

Extensive and fatal outbreaks have occurred in this way, usually from meat
pies or from brawn. These poisons are bacterial in origin, and require

bacteriological investigation for their detection.

(5.) SOPHISTICATED FOODS.

The great majority of this class, although not actively and immediately
dangerous to the ordinary consumer, are liable to become so in certain cases,

and are, in addition, frauds on the public. The removal of nutritive ingre-

dients—as, for example, the sale of skimmed milk as fresh milk—may readily

bo the means of harming or killing “hand-fed” infants, or an invalid on milk
diet. The undeclared addition of non-nutritive material—for example, of

water to milk—may produce the same result. The substitution of a different-

substance to that asked for—as where skimmed condensed milk is sold as

condensed milk—may also cause actual injury, or, as in the case of margarine
sold as butter (to which it is probably equal in nutritive value) it may be a
fraud only. The presence of ingredients forbidden by law—for example, boric

acid as a preservative in milk—may do serious injury to a hand-fed infant

or to a person suffering from kidney disease
;
or it may help the sale of articles

which have begun to decay, by concealing the ordinary evidence of such decay.

In all cases sophistication is fraudulent to the purchaser, and it also enables a

dishonest vendor to compete unfairly against honest competitors.

Every reasonable protection is given by the law to vendors against any
unfair treatment, and the technicalities which require to lie so closely and care-

fully observed in purchasing samples for analysis are all in his interest.

(G.) PRACTICAL, FOOD INSPECTION.

The following practical hints will illustrate a few aspects of the technical

side of food inspection. Fuller details are obtainable from any good work on
the subject.
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Fish should be reasonably fresh, unbruised, cleaned, free from evident

disease. Freshness is indicated by firmness and stiffness. Drooping of the

tail when tlfe fish is held up horizontally is a fair practical indication of want
of freshness. Before seizure is justified, however, the condition must consider-

ably exceed this. If, besides being limp, the fish is actually soft in parts, and
the flesh separates easily from the bones, the eye is dull and opaque, and the

gills dirty or very dry or exuding dirty brown fluid, or if the odour is distinctly

disagreeable and indicative of decomposition, seizure is justifiable.

Fruit may be diseased, decayed, or so immature as to justify seizure.

Damage by birds or certain insects may detract greatly from its appearance
without rendering it unfit for food. A food inspector should be able to recog-

nise such pests as the codlin moth, the fruit fly, the San Jose Scale, and “ Black
Spot.’’ Where detected, they should be reported to the nearest inspecting

•officer of the Department of Agriculture, in addition to taking any necessary

action if the fruit actually requires seizure.

Vegetables may be diseased or decayed. An inspector should be able to

recognise Irish Blight or “ Smut ” in potatoes. Softening, change of colour,

indications of various insect or fungus pests, and external moulds, are the chief

signs of disease in vegetables.

Tixxed Foods.

—

Decomposition of contents is shown by bulging outwards
of the ends of the tin from pressure of gases generated within. Such are

known as “ blown ” tins, and should be seized. As elsewhere described,

attempts may be made by dishonest vendors to conceal the condition.

(7.)
“ FOOD-FAKING.”

It is an unfortunate but undeniable fact that this sinister art lias been
brought to a high state of perfection, and the food inspector requires to be
continually oii the lookout for it. Tinned meats or fish or fruit, if “ blown ”

by the generation of gases of decomposition, may be pricked to release the gas,

heated, and the hole soldered. The additional solder mark may be easily

detected, so some unscrupulous vendors have been known to prick the side

and cover the nevr solder with a label. In other cases a joint may be “ sweated”
apart and resoklered for the same purpose.

Green peas, French beans, and some preserved vegetables and pickles may
be adulterated with copper to improve the colour. This is an analytical ques-
tion for its final solution, but the copper will deposit on the blade of a

penknife left for a short while in the liquor and the vegetables.

Amongst other instances may be quoted the following:—“Honey,” made
from glucose, with a dead bee artistically inserted to give verisimilitude;

“coffee berries.” made mainly of clay; “pepper” vdiich was 90 per cent, char-

coal and sawdust
;
and rolls of tinted margarine masquerading as “ Best Daily

Butter,” a piece of real butter being inserted in one’ end for the special benefit

of any intruding food inspector.

18.) SAMPLE PURCHASING FOR ANALYSIS.

The technical requirements of the law must be most carefully observed in

all details, and the sections governing them should be learned by heart, and
well pondered before first beginning work of this kind. All necessary articles

required should be got together and checked over to see that they are complete
and in good order. The authority required by the Act and a copy of notice of

appointment should not be forgotten.

The ordinary heads of procedure are as follow :

—

(a) Application to purchase, with tender of the price.

If met with refusal or question, the Inspector’s position should be stated,

authority and notice of appointment shown, and penalty for refusal to sell

pointed out if necessary.
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If purchase is completed

—

(b) Notification of intention to have article analysed.

(c) Offer to divide article—for details see section 98 (4).

If refused, article is packed and labelled forthwith for sending to the
Analyst.

If accepted—(1) containers are shown to vendor, and he is asked if he is

satisfied they are clean
; (2) sample is divided into three containers, about the

same quantity being put into each; (3) each container is labelled, and (4)

sealed. If the vendor wishes to put on any seal or distinguishing mark of his

own it must be done. He should be asked whether he so desires. (5) One part
is delivered to the vendor; (6) one part is taken or sent (section 98, sub. 6)

to the Analyst; (7) the Inspector retains the third for- production in court if

required. It should, wherever possible, be so kept as to remain analvsable.

Continuity of possession should be provable.

The whole purchased sample must be divided in all cases, none being
rejected or thrown away. If, say, a quart of milk were purchased by mistake
and the Inspector’s containers could only hold a pint and a-half, it would
vitiate the case if the containers were filled and the remainder rejected.

A crafty vendor will sometimes intentionally give superabundant measure,
in the hope that the Inspector’s bottles will not be large enough : this move
may be countered by the Inspector carrying his own standard pint measure
and receiving delivery in it.

If the article is in tins or bottles, of which one is insufficient to yield

three sufficient portions for analysis, three should be purchased. If the offer

to divide is accepted, these are opened then and there, the contents mixed, and
the division made from the mixture.

(9.) OUTFIT FOR MILK SAMPLE PURCHASING.

The following outfit is required for an ordinary milk sampling expedi-

tion :

—

Written authority to procure samples (section 98).

Copy of notice of appointment.

Copy of
“ The Health Act.’’

Two dozen 10-oz. medicine bottles, thoroughly clean and fitted with
new corks.

Three clean bottles with new corks, to hold rather over a pint (section

98 (5)).

Clean enamelled or seamless aluminium funnel.

Two shillings’ worth of coppers.

Note-book with suitable printed headings along numbered butts (see

later for detail), and three gummed tear-off label slips to each
butt, numbered correspondingly.

Fountain pen or indelible pencil.

Matches.

Lamp with wind shield and vessel for melting sealing wax.

Sealing wax and spirit for lamp.

Sharp penknife.

Seal with suitable inscription.

A suitable bag to carry the above outfit.

An umbrella.

An authorised witness, with note-book, and pen or pencil.

A trap with a reasonably fast horse is a useful addition to the equip-

ment in most cases.
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(10.) FORMS USED.

The following form is used for sample purchasing by the State Depart-

ment of Public Health, and has stood the test of many cases :

—

\

No

DEPARTMENT OF PUBLIC HEALTH, STATE OF QUEENSLAND.

“The Health Act of 1900”

(64 Victor)® No. 9).

Sample of

Date taken

:

Quantity taken
:,

Price paid

:

Purchaser

:

/

Where taken :

Vendor’s Name

:

Master’s Name:

„ Address

:

How Sample divided

Date sent to Analyst :

Vendor's Statements:

Remarks :

Previous Convictions:

Inspector.

Witness.
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Along the right-hand margin of- this form three perforated tear-off slips

are attached, each bearing a number. corresponding to that on the form, and

the following particulars :

—

No

DEPARTMENT OF PtTBLfC HEALTH, STATE OF QUEENSLAND.

“The Health Act op 1900”

(64 Victoria} No. 9).

Date Sample taken : 19

Sample of

Purchased from „

At

Inspector.

Witness.

The headings can be altered to suit a Local Authority’s work.

The. following form is used' in the State Department of Public Health for

seizure and condemnation of food stuffs under section 90 :

—

“ THE HEALTH ACT OF 1900
”

(64 Victorias No. 9).

Department of Public Health,

State of Queenslanb.

This is to certify that I have inspected the

of ex

marked as hereon, and consigned to.

. and have found them to he unfit for the food of man.

These have been seized and dealt with in accordance with the Act.

Inspector.

Justice of the Peace.

Justice of the Peace.
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(11.) PRINCIPAL ADULTERANTS AND AMOUNTS REQUIRED
FOR ANALYSIS.

The following is a list of foods commonly adulterated, with the adulter-

ants used and the amount required as a sample when purchasing for

analysis :

—

Food. Usual Adulterant.
Amount to be
Purchased.

Allspice Mustard husk i ib.

Anchovy Paste ... Prohibited preservative 3 tins

Arrowroot Foreign starches f lb.

Beer Preservatives
;
common salt

;
arsenic (now rare) ... 3 pints

Biscuits, Cakes, Ac. Mouldy; rancil butter or lard lib.

Brawn Preservative ... 1 lb.

Bread Alum ... 1 loaf

Butter Excessive water
;

preservatives ;
foreign fats ;

margarine as substitute

1 lb.

Cheese Excessive water
;

i jurious colouring matters
;

foreign fats
;
poisonous solutions applied to

outside to protect against, insects

1 lb.

Chicory Roasted root substitutes ;
colouring matters

;

burnt sugar
fib-

Chocolate ... Foreign fats
;

foreign flavours, and colouring
matters

11b.

Cocoa Foreign starches and sugars ; undue abstraction

of fat ;
alkaline admixtures

1 lb.

Coffee Chicory and other root substitutes
;
wheat, beans,

and other cereal and leguminous substitutes
;

date stones
;
burnt sugar

fib.

Cornflour Foreign starches fib.
Cream Deficiencv of fat

;

preservatives 1 pint

Culinary Essences Fictitious substitutes, made up with cheap or

methylated spirit

3 bottles

Fruit Syrups and
Cordials

Substitutes made up with water and fictitious

essences, and coloured
;
preservatives

3 bottles

Flour From diseased grain ; mouldy ;
alum

;
foreign

farinaceous matters

1 lb.

Ginger (whole) ... Exhausted ginger reconditioned fib.
Ginger (ground) ... Wheaten or rice flour 1 lb.

Honey Substitutes made from glucose or cane sugar 1 lb.

Jams Not true to name (made up with vegetables or

cheaper fruits) : colouring matters
;
preserva-

tives

1 lb.

Lard Water
;
foreign fats and oils

;
bleaching powders 1 lb.

Lirnejuice Water
;
foreign acids ... 1 pint

Milk (whole) Water
;

preservatives ; abstraction of fat ;

skimmed or separated milk
1 pint

Alilk (condensed) Made from separated or skimmed milk without

disclosure on label

3 tins

Margarine Foreign inferior fats ;
should be made from fresh

ox-fat

1 lb.

Mixed Spice Wheaten and rice flours f lb.

Mustard Cereal or root flours ana starches
;

cayenne
popper

;
colouring matters

Distillation of essential oils
;

weevilly nutmegs
reconditioned with paste

;
fake substitutes

fib.

Nutmegs ... f lb.

Olive Oil ... Cotton-seed and other cheap edible oils ... 1 pint

Pickles and Canned Preservatives ; colouring matters
;

sulphate of

copper to brighten the natural colour

Cereal or rice flours ;
olive-stones (ground)

;
whole

pepper saturated with brine to increase

weight

I large or 3

and Bottled Vege-
tables

Pepper

small bottles

or fib. tins
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Food. Usual Adulterant.
Amount to be

Purchased.

Sausages Preservatives
; c flouring matters

; not true to

name
lib.

Spirits Water ; cheap alcohols faked with fictitious

flavours, and coloured ; sulphuric acid
;

nicotine

3 pints

Sweetmeats Injurious colouring matters
;

plaster of Paris ;

in chocolates and chewing-gum, paraffin

wax
Tea Exhausted tea reconditioned

;
foreign colouring

matters
;
foreign leaves, such as willow and

elder
;
mineral dust to increase weight

£lb.

Tinned Poods Preservatives
;
fake substitutes

;
goods' not true

to name
3 tins

Vinegar Below standard of acetic acid
;
mineral acids ;

pyroligneous acid ; colouring matters
;

chemical vinegars sold as malt or wine vinegar

1 pint

(12.) DRUGS.

The duty of the Inspector in regard to drugs is much less comprehensive

than in the case of foods. The subject is so obviously one for the medical

practitioner or qualified chemist that it hardly needs to be said that in this

department of his duties the Inspector will act entirely in accordance with
directions from his Medical Officer of Health. The general procedure required

for purchase and analysis of samples is in the main identical with, that laid

down for foods.

XVII—Milk,

J. S. C. Elkington, M.D., D.P.H.

Part VI. of “ The Health Act of 1900,” sections 90 to 105, deals generally

with the sophistication of food, its inspection, sampling, and analysis. Milk

is included as a.
“ food” within the meaning of the definition in section 5.

Section 97 alludes specially to milk, providing that removal of cream injuri-

ously affects the quality of milk, and allowing the sale of skimmed or separated

milk only from vessels conspicuously and legibly marked to that effect. The
procedure required for sample-taking for analysis (section 98) should be very
carefully studied.

By an Order in Council of June 3, 1903, any preservative substance, or

any colouring matter not being harmless vegetable colouring matter of non-
injurious character and amount, is declared to be an injurious ingredient in

milk, skimmed milk, separated milk, or condensed milk. If present, the
vendor is liable under section 93 to a .£50 penalty foi; a first offence, and 6

months’ imprisonment for a second or subsequent offence. The proportion of
natural ingredients required to be present in milk and milk products is fixed

by regulation of the same date.

The provisions of “The Health Art Amendment Act of 1886,” and anv
by-laws thereunder relating to dairies, remain in foi’ce only in those portions
of Queensland where a district has not been assigned to an inspector under
“The Dairy Produce Act of 1904,” which is administered by the Department
of Agriculture and Stock. Very full powers are given to these inspectors for
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securing the sanitation and cleanliness of dairy premises, the healthiness of

cattle used thereon, and the purity and wholesomeness of the products. Re-

gulations under the Act in question control specifically many sanitary circum-

stances

—

e.g., position and situation of sanitary conveniences, disposal of

manure, &c.

1. IMPORTANCE IN DIET.

Cow’s milk is of the very greatest importance as an article of diet. No
other animal product is consumed in a rawr state to anything like the same
extent—hence, no other animal product is more likely to carry animal diseases

than is milk. It forms almost the entire nutriment of many infants and
invalids—hence it should be fresh, of full strength, and free from injurious

chemicals. It is an excellent medium for carrying disease germs—hence it

should be most carefully protected from their entry. In all dairying processes

the methods and principles which underlie success are based on bacterial

action.

The dishonest or wilfully dirty milkman should receive no mercy from
Local Authorities, for he is not only a robber but a potential murderer. With
the exception of a very few districts—and these in a half-hearted way—little

or no attention is paid by Local Authorities, as yet, in Queensland, to the

purity of milk.

2. DISEASES CONVEYED BY MILK.

The principal diseases likely to be conveyed by milk are—Tuberculosis

(especially to children) ; Typhoid Fever
;
Scarlet Fever

;
Infantile and Epide-

mic Diarrhoea
;
and Diphtheria. Cholera and epidemic sore throat have also

been traced to contaminated milk.

A. Tuberculosis is a common disease amongst dairy cattle in most places,

and occurs in Queensland.

Tire English Royal Commission on Tuberculosis has fully proved the

transmissibility of cattle tuberculosis to human beings by means of milk, and
has pointed out the very great danger to human beings arising from this

cause, despite Professor Koch’s statement to the contrary. It would seem that

tuberculosis so conveyed has a special predilection for attacking children. It

may gain entrance to milk either from tuberculosis of the cow’s udder or from
other tubercular lesions in the cow’s body.

No veterinarian, however skilled, can say with accuracy that a cow is

free from tuberculosis from examination and inspection alone. In order to
ascertain this, the tuberculin test is necessary.

Tuberculin Testing.

Tuberculin testing is done by the injection of a measured amount of a
killed culture of the organisms causing tuberculosis in cattle. It is necessary
for accurate results that the animal should not be excited or wrearied by
overdriving, or otherwise in an abnormal condition.

The beast must be kept tied up in a stall for at least 18 hours, fed on its

usual food, and protected from draughts or other disturbing influences. The
temperature is taken at the time of injection, and at the 6th, 9th, 12th, and
15th hours afterwards.

A positive result is shown by a gradual rise of temperature to 104 degrees
Fahr. or more. Under 103 degrees Fahr. it is not positive. Between 103
degrees and 104 degrees Fahr. it is doubtful.
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Properly done, the test is almost infallible in detecting tuberculous

animals even where the disease is present iu an early and otherwise undetectable

stage.

It does not in any way render the milk injurious.

Tuberculous cattle are often fat and healthy-looking, even when the

disease is advanced.

B. Typhoid Fever is frequently conveyed by infected milk, over 300

recorded outbreaks having been traced to this source. The milk in such cases

is infected from some previous sufferer.

C. Scarlet Fever has frequently arisen from infected milk, and it is

probable that cows suffer occasionally from a disease capable of causing scarlet

fever in human beings.

The infection may also be contributed to milk by human sufferers.

D. Infantile and Epidemic Diarrtkea are frequently produced by impure

and dirty milk, especially amongst infants. Dirt in milk, whether introduced

before or after distribution, adulteration, and the use of preservatives are

powerful factors in causing sickness and death amongst hand-fed infants. The
severest forms of infantile diarrhoea are probably spread in large part by
flies gaining access to the milk fed to these infant sufferers, after having

fouled their bodies in the discharges of a previous case. Diarrhoeal diseases

are the principal cause of death amongst infants, especially in summer ;
and

even where the child survives it is, not infrequently, permanently damaged.

E. Diphtheria outbreaks have been caused by infected milk. Cows some-
times suffer from diphtheria, the disease in them producing an eruption on
the udder. The infection may also gain entrance to milk from human cases.

3. INVESTIGATION OF MILK OUTBREAKS.

Milk outbreaks of diseases are not difficult to trace as a rule, if systemati-

cally inquired into, as they follow and are localised to the track of the infected

supply. The milk-drinkers in such houses suffer, more especially those using

raw milk. Woman and children are attacked more than men. The outbreak
begins suddenly and declines rapidly. The form of the disease is usually

somewhat mild. When the infected supply is stopped, the direct cases cease at

the expiration of the incubation period, although some secondary cases will

probably occur from infection by the early ones.

The following details of inquiry will enable milk outbreaks to be investi-

gated:-—Name; age; sex; address; date of first feeling ill; milk supply at

estimated date of infection
;

whether milk is habitually boiled, taken only in

tea, or taken raw. By obtaining these details for each case on a separate
slip of paper or card, the various factors can be readily compared.

4. PRECAUTIONS AGAINST MILK-BORNE DISEASE.

Freedom of milk from infection should properly be secured by complete
cleanliness at all stages of its collection from healthy cows, its storage, distri-

bution, and keeping, Failing this, it should be boiled or pasteurised before
being consumed. Dirty or stale milk, to which antiseptics have been added
to prevent or delay souring, cannot be certainly rendered harmless in these
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waj’s, as the preservatives are themselves harmful. The products of putrefac-

tion processes which have occurred prior to adding the preservative cannot be
affected, and are injurious. Boiling or pasteurising will, however, kill any
actual germs of infectious disease in milk.

Boiling for a few minutes is sufficient to kill disease germs, but not their

products.

Pasteurising implies the heating of milk for 10 or 15 minutes to a tempera-

ture of from 70 degrees to 80 degrees Centigrade or 170 degrees Fahr. It will

kill disease germs, but not their products. It is best done in a double pan,

or a saucepan with an inner covered receptacle for the milk. Put cold water

into the outer part, bring it (the water) up to boiling, and keep it boiling for

4 or 5 minutes. Then cool it down quickly by changes of cold water in the

outer pan. When quite cool to the hand, open the inner pan and stir the milk
well with a clean scalded spoon to aerate it. By keeping the lid on till the

milk is quite cool, the “ cooked taste” is avoided.

Milk should always be stored in a clean scalded jug in a cool place away
from odours or dust and protected from flies.

The protection from dust and flies of milk exposed for sale in shops is of

importance. The pan or other vessel should be covered or kept in a proper

safe, and the dipping vessel kept scrupulously clean.

5. ADULTERATION.

Milk adulteration with water is a most profitable business where it can

be safely carried on.

Not infrequently vendors have been found to be selling milk containing

30 per cent, of added water. Presuming, for the sake of illustration, that a

milkman sold 100 quarts a day at 4d. per quart on these lines, he would sell

in a year 10,950 quarts of water for £182 10s. An occasional £5 fine would!

thus leave a very handsome profit.

Preservatives are added in order to retard or prevent milk from going
sour—in other words, to retard or prevent putrefaction, or to stop putrefaction

which has already commenced. They are specially likely to be used in warm
weather. With clean dairying they are unnecessary. In any case, they are

a swindle, for people want fresh milk, not putrefied milk and chemicals
;

also

they are poisonous
;

finally, they are illegal. An Order in Council of 3rd June,

1903, declares the addition of any preservative or any colouring matter (except

harmless vegetable colour) to milk to be injurious, and vendors of milk so

treated may be proceeded against under section 93. A first conviction under
this section involves a fine up to £50

j
and a second or subsequent one, im-

prisonment not exceeding six months.

Boracic acid and formalin are the principal preservatives added to milk.
Both are poisonous in repeated minute doses—to adults as well as to infants.

Municipal or other sympathy for dishonesty or dirt on the part of the

“poor man who sells a little milk” is quite unjustifiable, and “letting him
down easy” may mean death and disease for his customers.

In taking milk samples for analysis, an inspector should be very sure of

the legality of his methods in all details. A slight slip may lose a case.
•

Section 98 gives the procedure required in food samples taken for analysis,

and should be thoroughly mastered. The chapter on “Foods and Drugs”
deals with some of the technicalities of this matter.
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XVIII.—Factories and Workshops.

R. A. Fraser, City Inspector, Brisbane.

In Queensland the special legislation goyerning factories and work-
shops is contained in “ The Factories and Shops Acts, 1900 to 1908," with

Regulations made thereunder. Their administration is in the hands of a

sub-department of the Public Works Department, and special officers are

deputed to act as factories inspectors. Sanitary inspectors should be

acquainted, however, with the conditions which, unless mitigated, are apt

to affect detrimentally the health, safety, and comfort of factory and work-
shop employees.

Factories and workshops, even in proclaimed districts under the

Factories and Shops Acts, are not wholly excluded from the scope of

operation of the Health Act, but, on the contrary, are expressly men-
tioned. By the definition section, the term “ House” includes a “ factory or

shearing or woolshed and any other building in which persons are

employed,” and the provisions of the Health Act are therefore to be con-

strued as having full force and effect in respect of factories and shops,

unless contrary to or inconsistent with the special factory legislation. For
example, should factory premises be found to be “ unfit for use or occupa-
tion” (Health Act, section 71), such premises will not be exempt from the

operation of the Health Act because they are within the jurisdiction of

the Factories Act. On the other hand, an inspector under the Health Act
would be going beyond his sphere in prescribing in terms of the Health Act
for ventilation of, or the provision of sanitary conveniences in regard to,

factory premises within the district of a factory inspector.

Outline of Factory Laws.

Sanitary inspectors should have a general idea of the sanitary features

of factory legislation, so that they may be able to draw attention of the

proper authorities to breaches of such legislation that may come imder
their notice. For that reason, a short outline is here given.

A factory is a place at which (a) two or more persons, or ( b ) one or

more Chinese or other Asiatics, are engaged, or (c) where steam or other
driving power is used in any handicraft or in the manufacture or produc-
tion of articles for the purpose of trade

;
in addition, ever)’ bakehouse and

laundry is a factory ; and every place from which material is given out for

manufacture elsewhere is a factory. The statutory definition is compli-
cated, and should be studied before taking any action in any particular case.

Every factory must be kept clean and free from nuisance

—

e.g., from
rubbish or effluvia from drains, privies, or urinals. Closets of specified

type are to be provided in the proportion of one for every fifteen females
or twenty males employed, and must be clean and screened so as to secure
privacy and the complete isolation of the sexes. Urinals and urinettes

must be in proportion of one for every forty persons; floors and seats of
closets and urinals to be scrubbed every week.

Ventilation and cubic space and floor space must be as is prescribed
from time to time.

A reasonably pure water supply for drinking purposes is required,
and all filters must be periodically cleansed.
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Temperature must not be excessive either in the direction of undue
heat or the reverse. Stoves must be so placed as not to overheat any room
in which any person is employed

;
internal heat must not in general exceed

by more than 3 degrees the shade temperature outside.

Floors must in laundries (and elsewhere if the factory inspector

requires it) be of concrete in good repair and well drained, with gratings

for employees to stand upon.

The factory inspector may condemn or order remedial works if the

temperature or the sanitary condition of a factory is such as to be likely

to endanger the health of operatives
;
and he may order the installation of

fans or other mechanical ventilation in case the handicraft carried on is

such as to endanger the health of the employees, or if there is insufficient

air circulation.

Except in certain exempted trades, the inside walls and ceilings and
all passages and staircases must be either (a) varnished or painted every
seven years, and washed with hot water and soap every year, or ( b ) lime-

washed or washed with some approved wash every year
;
but the inspector

may order such painting, varnishing, or washing, &c., to be done more
frequently than is prescribed if he sees it to be necessary. Papered walls,

&c., are exempt from the foregoing, but must be repapered so often as the

inspector may direct.

Strict provision is made to prevent the contamination of the air of

Takehouses and foodstuffs factories and shops by improper proximity of

.sleeping-places or of privies, drains, &c.

Danger of Bodily Injury.—Provision is made for the elimination of

danger from gauntries, stairs, wellholes, &c. ;
and so as to reduce risk in

case of fire (a) main exit doors must open outwards and be unlocked during
working hours, ( b ) fire-extinguishing appliances must be provided, and
(c) in certain cases “ fire-escapes” must be provided.

Hazardous Trades .<—In case of the trades or works named hereunder,

“young persons” (from 14 years to 16 years old) may only be employed
mnder a “ certificate of fitness” granted by a medical man:

—

(a) Acid, alkali, chemical salt; ( b ) blast furnaces; (c) bleaching and
dyeing; ( d ) cigar, cigarette, tobacco; ( e ) earthenware and pottery; (/)
fellmongeries, woolscours; (g ) glass, glass-bottle; (h ) glass-bevelling,

glass-cutting, glass-silvering, glass-staining; (/') glue; (/) lead; ( k )

letterpress printing; (/) manure, bone-mills; (m) matches (lucifer-

dipping)
; (») metal or other grindery; (0) paint (including varnish);

(p ) painters’ workshops; ( q ) plumbing and tinsmith; ( r ) stone masonry;

(j) whitelead.

FACTORY DANGERS AND TRADE DISEASES.

The foregoing outline of the sanitary requirements of factories and

workshops legislation is, in the main, not in excess of the general applica-

tion of the principles of hygiene. There are, however, one or two con-

siderations included which indicate the highly-important fact that certain

trades carry special and peculiar risks, and these are amongst the most

important matters to be borne in mind by the sanitary inspector in respect

of factories and workshops.

Dust is universally banned as a carrier of infection; in the case of

many trades it must be also remembered that dust of various kinds (not

necessarily infective) is produced in such quantity and in such proximity

11
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to the worker as almost inevitably to be drawn into the lungs or into the

digestive tract, and thus to produce specific harmful effect. Thus, gritty

dust produced in rock-cutting, drilling, or blasting, or in stone-masons’

work, is liable to lodge in the respiratory passages and lungs, with resultant

inflammation, rendering the operative peculiarly susceptible to consump-
tion. Much trouble of this sort has recently arisen in the Sydney sewerage
works, where “ rock-choppers’ disease” or

“
dust phthisis” has claimed

many victims. Like the so-called “ miners’ phthisis,” this is usually due ro

-tubercular infection gaining a foothold in the irritated and inflamed lung
tissues.

Allied to this are the lung conditions associated with certain sorts of

pottery industries (flint glazed wares), in which much sharp, hard dust

is produced, and (unless due precaution is taken) inhaled with dire results.

Certain metal dusts produced in the working up of tool steel (cutlery,

edge-tools, file-cutting, &c.), either alone or mixed with the dust of emery-

wheels, &c., are also productive of lung disease; glass-bevelling and glass-

cutting by dry processes would also produce the same sort of result.

Other metal dusts are poisonous in their action, as, for example, lead

and brass. These may be either inhaled or more likely' introduced into the

system by the work-defiled fingers of careless tradesmen.

Another kind of injurious dust arises in connection with the textile

industries in their various ramifications; thus, cotton operatives inhale

quantities of tiny particles of cotton and desiccated “ sizing” material.

There is also dust in some quantity in woollen mills
; and in regard to the

wool industry, there must not be forgotten the “ woolsorters’ disease,”

otherwise anthrax, contracted in the handling of infected fleeces, either by-

inhalation or by dirty fingers and careless habits.

Poison—In many industries the materials used are poisonous, and
operatives are liable to introduce these into the system, even with pre-

cautions. Lead-poisoning is associated with a number of trades—namely,
plumbing and lead-works, painting and white lead works, letterpress print-

ing, lead-glaze works. Phosphorus poisoning (“ phossy jaw”) is the con-
comitant of the lucifer match industry, although recent repressive legisla-

tion in England seems likely to reduce if not to entirely suppress it. The
alkali industries and chemical works are productive of poisonous dusts and
fumes, each with their specific resultant troubles.

Infection .—It will be readily understood that some of the uncleanly-

trades, such as that of rag, bone, and bottle gatherers, subject the persons
engaged therein to specific risk by infection from the discarded material

collected by them. The trade of the rubbish sorter is liable to the same
disadvantages

;
so also are those of the second-hand clothing dealer and the

second-hand furniture dealer, both of whom involve their customers with
themselves in a common danger; flock-making (unless under safeguards)
is also hazardous. Besides these dirty trades must be mentioned that of
the “ worker out” in connection with tailoring establishments, who mav
carry (with returned goods) infection from his own home, first to the

tailor’s shop, and secondly- to the customer’s home.

Temperature .—Uneven or abnormal temperature of work places is a

specific cause of trouble in various trades, and associated with it is that of
steam or vapour-laden atmosphere. Bakers and laundry workers may be
mentioned as examples. Certain branches of textile manufactures cause
similar risks.
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PALLIATIVES.

In general, scrupulous cleanliness will be found to go a long way
towards minimising the danger of factory occupations, but this must be

made to apply to the habits of the operative as well as to the premises.

Special mechanical ventilation and dust-extraction will rob many trades of

their terrors. In the case of ineradicable harmful conditions special

appliances may be prescribed, as, for example, respirators to prevent the

inhalation of dust or fumes. In the case of the “ unclean trades,” careful

handling in collection and the disinfection by steam of incoming goods will

go far towards eliminating risk of specific infection.

XIX—Calculations and Cubic Measurements.

C. W. Chambers, Esq., F.Q.I.A.

This subject is one of great importance to the sanitary inspector, for his

work must be accurate. To ensure this being so, he must possess a good
elementary knowledge of ordinary arithmetical rules as well as the decimal

system in the application of his daily routine.

It is also essential that an inspector should understand the use of a scale

or 2-foot rule, so that he will be able to scale plans and similar matter.

The scales usually adopted in the building trade are i-in., i-in., i-in., and
inch to the foot.

Engineering and surveying scales are T
lg-in-

5 5*5-111., &c., t° the foot.

A.—MEASUREMENTS AND EQUIVALENTS.

1. Length.

1 metre = 39'37 in. = 3'2S ft. (approximately 31 ft.)

1 centimetre = metre = '3937 in. (approximately T% in.)

1 foot = ’3 metre. %

The metre is defined to be the length of a certaiu platinum bar kept in

the archives of Paris.

2. Cubic and Liquid.

The unit of capacity in the metric system is called a litre and = 1'76 pints.

The litre is equal in volume to a cube, each of whose sides is 10 centi-

metres long. It, therefore, contains 1,000 cubic centimetres, or

—

61'002 cubic inches or '0353 cubic feet,

or 35*3 ounces,

or 1'705 pints,

or '22 gallons.

1 fluid ounce = 28'35 cubic centimetres

or 1'733 cubic inches

= 1/1000 cubic feet.

1 cubic foot = 6'23 gallons = 1,000 fluid ounces

= 28'3 litres

= 1,728 cubic inches.

1 gallon (water) weighs 10 lb. and equals 4' 54* litres.
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3. Weight.

A gramme is the weight in a vacuo of a cubic centimetre of pure water
at a temperature of 4° Centigrade (392° F.)

This temperature is chosen because at it water has its greatest density.

1 gramme = 15'432 grains or ‘0O2 ounces.

1 kilogramme = 2'204 lb. or 35‘30 ounces.

1 ounce = 28'32 grammes.

1 pound = ‘454 kilogramme.

B.—CONVERSION OF THERMOMETRIC SCALES.

C. = Centigrade. F. = Fahrenheit.

General formula for conversion—

F. - 32 _ C.

180 “ 100

or for converting F.° to C.° deduct 32, multiply by o, divide by 9.

Example : 100° F. = 68 = 377° C.

For converting C.° to F.°, multiply by 9, divide by 5, add 32

100 x 9 900
Example : 100° C. = + 32 = — 32 = 180°+ 32 = 212° F.

0 5

C.

—

Abeas op Pla>te Sukfaces.

1. Triangle.

Area = half the product of the base multiplied by
height.

Example : £ (2 + 2) = 2.

2. Square or Rectangle.

(All angles right angles.)

Area = Length multiplied by breadth.

Example : 2x2=4.

3. Rhombus or Rhomboid.

(Opposite sides parallel.)

Area = Base multiplied by perpen-

dicular height.

Example : 4 x 3£ = 14.
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4. Trapezoid.

Area = half the sum of the parallel sides multi-
plied by the perpendicular distance between them.

Example
: ^ (4 + 2) x 6 = 18.

5. Trapezium.

Area = half the sum of the perpendiculars multi
plied by the diagonal on which they fall.

Example: j (2 + 1) x 3 = 4£.

6. Circle.

Area = (a) Square of diameter multiplied by
’7854. Example: =(2) 2 X "7854

= 8-1416.

(6) Square of radius multiplied by 3-1416.

Example : = (1)
2 X 3'1416 =

31416.

7. Ellipse.

Area = The product of the long and short

diameters multiplied by ’7854.

Example : 4 x 3 x '7854 = 9'4248.

D.—Measubements of Cubic Capacity.

c*

8. Cube.

Volume = length multiplied by breadth multiplied by

height, or the cube of the side.

Example : 2 x 2 x 2 = 8.
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9. Cylinder.

Volume = Area of base multiplied by the height.

Example : 2 x 2 x 7854 = 3 1416 area of base.
3-1416 x 10 = 31-416.

Volume =

10A
10. Prism

, or Solid Triangle, or

Parallelopiped.

Volume = Area of base multiplied by

^

the length.

Example: Area of base £ (2 x 2) = 2.

Volume 2 x 10 = 20.

11. Prismoid.

Volume = the sum of the areas of the ends plus four
times the area of a section midway between and parallel to the
end, multiplied by £ height.

^ ,
H

Example: — (A + B + 4C).

Area of A, B, and C = 10 -

5 -8

10 + 5 + 32 = 47.

47 x 12
Volume = —- = 94 cub. feet.

12. Cone or Pyramid.

Volume = area of base multiplied by
£ height.

Example : Area of base = 2 x 2 x

•7854 = 3 1416. Volume = ——

—

-9 =
9-4248 cub. ft. 3

Area of base = 2x2 = 4. Volume
4x9= = 12 cub. ft.

3
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13. Frustum of Cone or Pyramid.

Volume = The sum of the areas of the ends, multi-

plied by the square root of their product, multiplied by

i height - (A + B X \/AB).

Area of A = 4 X 4 x '7854 = 12'5G64.

Area of B = 2 x 2 x '7854 = sum of areas of ends
3-141(1

15'7080'

A x B = 39 478.

Square root of 39 478 = G -283.

15-708 x 6'283 = 98"593 = volume of frustum.

Examples:

—

(1.) What is the total cubic capacity of a building of the dimensions
shown ?

Cubic contents = cross sec-

tion multiplied by length.

Cross sections consist of

—

(a) Rectangle 50 X 13
square feet.

(b) Rectangle 20 X 5

square feet.

(c) Two triangles, each 5
ft. high X 15 ft.

base.

The area of rectangle = the

length multiplied by breadth.

Rectangle (a) = G50 square

feet.

Rectangle (b ) = 100 square

feet.

The area of a triangle = half the product of the base multiplied by the

height.

Base = 15 ft.

Height = 5 ft.

Area
5 x 15

•>
= 37’5 square feet.

Area of two triangles = 75 square feet.

Total cross section = 650 + 100 + 75

= S25 square feet.

Length = 100 feet.

Total cubic capacity = 825 x 100

= 82,500 cubic feet. Answer,
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Or, following similar rules of calculation and expression, the total cross

section may be calculated as a rectangle of 50 X 18 square feet, less a triangle

of 30 ft. base and 5 ft. height (i.e., two triangles each L5ft. base).

How many adults could be accommodated in this apartment, under “ The
Factories and Shops Act of 1900” (Queensland), the height to the wallplates

being assessed as 13 ft. ?

Under the Factories and Shops Act there is required for each adult a

minimum of

—

400 cubic feet

25 square feet.

It is also specified that space over 13 ft. is not to be counted in calculating the-

cubic space.

Therefore, the floor space alone would permit

—

100 x 50— = 200 persons.

The cubic space would permit

—

50 x 13 x 100
~400

~ 65,000

400
= 162 persons.

An steer.

(2.) What weight of water will be contained in a cylindrical tank 6 ft.

high and 4ft. in diameter?

The cubic contents of a cylinder = Area of base x height.

Area of base = square of diameter x '7854.

= 4 X 4 X '7854 square feet.

= 12'566 square feet.

Height = 6 ft.

Contents of tank = 6 x 12'566 = 75'396 cubic feet.

1 cubic foot of water contains 6'23 gallons.

75'396 cubic feet contain 6 23 x 75'396 = 469'716 gallons.

1 gallon of water weighs 101b.

469'716 gallons weigh 4697 171b.

= 41 '9 cwt.

= 2 tons 1 cwt. 105 lb. Answer,

(3.) How much carbolic acid will be needed to fill with a 4 per cent,

solution a rectangular tank measuring 4ft. each way?

Cubic contents of tank = length X breadth x height.

= 4x4x4.
= 64 cubic feet.

1 cubic foot = 6'23 gallons.

Tank holds 6 23 x 64 = 398'72 gallons.

4 per cent. = 1 part in 25.

398 72
.\ carbolic acid needed = 1/25 total contents = = 15941

1 25
gallons. Answer.
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Percentages for Solution.

1 pint to 3 gallons

1 i) )i

1 19

1 oz. 3 „

1 jug or bottle full

= 1 in 25 = 4 per cent.

and 1 pint = 1 in 50 = 2 per cent.

and 3 pints = 1 in 100 = 1 per cent.

= 1 in 9(J0 (approx. 1 in 1,000).

(any size) to 19 = 1 in 20 = 5 per cent.

1 „ „ „ to 24 = 1 in 25 = 4

1 „ ,, ,, to 49 = 1 in 50 = 2

XX—Smoke Prevention.

J. S. C. Elkington, M.D., D.P.IT.

[(See section 79 (7) of “The Health Act, 1900.”)]

Smoke nuisances arise from—

(a) Private dwellings using coal for heating and cooking

;

(b) Manufactories.

Domestic smoke can only be prevented in cities by more extensive use of

gas for cooking and heating. A much cheaper gas than that used for illumina-

tion will serve for this.

Only the manufactory group are regulable by law anywhere in the British

dominions.

Taylor’s Sanitaiy Inspector’s Handbook, page 73, gives a good summary
of chief causes and suggested remedies for smoke nuisance.

A smoke-laden atmosphere is impure
;

it reduces daylight, and hence

leads to an increased employment of artificial light
;

it renders it difficult or

even impossible to keep dwellings and other buildings clean
;
and it probably'

promotes ill-health in some people.

Smoke prevention has been more studied in Sheffield (England) than else-

where. Sheffield limits' for emission of black smoke in the hour are

—

1 boiler

2 boilers

3 boilers

4 boilers and more .:.

2 minutes in the hour.

3 J, J,

^ J) 5>

6

These limits do not in practice cause loss or inconvenience to manufac-

turers.

Methods of smoke prevention

—

(a) Choice of fuel : Anthracite coal and coke are practically smoke-

less. Ordinary (bituminous) coal is smoky. Coal dust firing is

now stated to give good results in Prussia;

(b) Proper firing is very important. Smoke nuisance is chiefly due

to the fireman allowing too long intervals between firings. Fre-

quent light firing is required

;

(c) Proper air supply to furnace is needed to secure complete combus-

tion of carbon particles after each fresh charge of fuel.
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“ Mechanical stokers” are largely used to obtain proper firing. These are
either of

—

(a) The “sprinkler” class, which throw small quantities of fuel evenly

over the fire, the fire being levelled up by movable mechanical
fire-bars to prevent accumulation

;
or

(b) The “ coking” class : In these the fresh fuel is run from a hopper
to the front of the fire, where it gets coked, and then is gradually

worked back on the fire-bars till the clinker goes over the back
into the ashpit. The white-hot fuel at the back “kills” the

smoke arising from the front. These are superior in use to the
“ sprinkler” class

;

(
c) Revolving cast-iron chain grates, especially for soft coal. The

revolving grate carries the burning fuel slowly from front to

back, and drops spent fuel into the ashpit at the back.

Mechanical air supply is also largely used to enable the carbon of smoke
to be burned up. Air is supplied, either hot or cold, to various parts of the

furnace or main flue by

—

(a) Grids, circular, louvres, or panels in furnace door opening by
hand or automatically

;

(b) Forced draughts, jets of steam being generally admitted through

frame of furnace just above door;

(c) “ Split bridges,” worked by hand or automatically : The “ bridge”

is a metal or brickwork projection at the back of the fire-bars.

A “split bridge” has a door to admit air to the gases passing

over the bridge on the way to the flue. If left open these get

full of ashes and spoil draught of furnace. They require great

care from firemen if used alone.

(d) Fans to force smoke again through the furnace, and sprays to

wash it, are not very effective.

Advantage in use of Mechanical Stokers.—An inferior and cheaper

slack coal may be used, and less labour is required.

Smoke represents loss of fuel, which may in large establishments run into

hundreds of tons per year.

XXI.—Legal Aspects of a Sanitary Inspector’s Work.

J. L. Wassell, Eso., B.A., LL.B.

The present law in Queensland relating to sanitary inspectors and
the legal aspects of their work has its general foundation in a draft Bill

recommended by a Commission which sat in 1896. In drafting this Bill

its framers had recourse very largely to the English statutes. The statute

which provides for the appointment of inspectors in sanitary matters is

“ The Health Act of 1900,” and in that Act, and the by-laws and regulations

made under it, will be found the bulk of the duties which inspectors are
called upon to perform and the powers which are conferred upon them
towards that end. But. as the duty of enforcing the Health Act is expressly
placed on local authorities, it will also be necessary to consider some of the
provisions of “ The Local Authorities Act of 1902.”



THE QUEENSLAND SANITARY INSPECTOR’S GUIDE. 119

Of inspectors appointed under the Local Authorities Act in Queens-
land few are in practice exclusively sanitary 'inspectors. They have many
and various duties, but in almost all cases their work includes the exercise

of the powers and the performance of the duties relating to sanitary

matters. Sanitary inspectors are called inspectors in “ The Health Act of
1900,” and generally inspectors of nuisances in English Acts, and the

term sanitary inspector in this lecture must be taken to mean an inspector

appointed under “ The Health Act of 1900.”

APPOINTMENT.

They may be appointed in three ways :

—

1. By a local authority;

2. By the Governor in Council
;
and

3. In certain cases by the Commissioner of Public Health, with

the approval of the Governor in Council.

A local authority is compelled by s. 47 of the Local Authorities

Act to appoint such officers as are necessary to assist in the execution

of that Act or any other Act whereby powers or duties are imposed
upon the local authority. This is emphasized in s. 29 of the Health Act,

providing that a local authority may, and when required by the order of

the Commissioner shall, appoint (amongst other persons) inspectors for

the due execution of the Act, regulations, and by-laws, and by s. 18 of

Health Act requiring local authorities to see to the execution of regulations

and orders of the Commissioner. The appointment is made by resolution

of the council, and should appear on the minutes. Proof of the appoint-

ment may be given in any court by a certified copy of the entry of the

appointment sealed with the seal of the local authority and signed by the

chairman and the clerk. (Local Authorities Act, s. 380 (1).)

In many cases this provision is very useful, but it may be mentioned
that in any proceeding for an offence against the Local Authorities Act' the

due appointment of all officers is presumed until the contrary is shown.
(Local Authorities Act, s. 380 (2).)

The second mode of appointment is by the Governor in Council

(Health Act, s. 24). Inspectors appointed in this way may exercise all the

powers, and have all the duties of inspectors of local authorities (Health
Act, s. 26). The Commissioner may by regulation require satisfactory

evidence of their capacity by examination or in any other way. This clause

probably applies to all sanitary inspectors. Inspectors appointed in this

way are servants of the Crown, and are subject to the Public Service Board.

The third mode of appointment is that given to the Commissioner
by s. 29 (5), and arises when a local authority* does not appoint an
inspector after being ordered by the Commissioner to do so. An inspector

so appointed is a servant of the local authority. The mode of appoint-

ment is important, for sanitary inspectors appointed by the Governor
in Council have jurisdiction throughout the whole State, unless assigned

tinder Health Act, s. 24, to a particular area
;

whereas inspectors who
are the servants of a local authority have power only within the area of

the body by whom they are appointed. They must perform those duties

directed by the local authority, and those specially prescribed by any order

of the Commissioner to the local authority. (Health Act, s. 29 (2).)
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An inspector may also he appointed, with the consent of the Commis-
sioner, jointly by two or more contiguous local authorities, who may also

join in fixing his duties. See s. 29 of Health Act and s. 362 of Local'

Authorities Act.

DISMISSAL.

The power to dismiss an inspector rests generally in the person by

whom he is appointed. Those appointed by the Governor in Council may
be dismissed by him ;

those appointed by a local authority may be dismissed

by the council of that authority. But the chairman of the council, that is

to say, the mayor of a town, or the chairman of a shire, or the deputy

mayor or chairman, has power to suspend any sanitary inspector, and to

temporarily appoint another person to his place. The course to be taken

on suspension is stated in Local Authorities Act, s. 49. And it is also ex-

pressly provided by Health Act. s. 30, that the Commissioner may, by
order, remove an inspector appointed by a local authority. The salary is

fixed bv the person making the appointment, except in cases under s. 29

( 5 ).

OFFICERS NOT TO BE CONCERNED IN CONTRACTS.

Section 50 of the Local Authorities Act contains very strong pro-

visions against the acceptance by an inspector appointed by a local

authority of any fee or reward outside his salary, and also provides that he
shall not be concerned or interested in any bargain or contract made by his

employer. Section 162 of Health Act contains a similar provision. The
penalty for doing so is severe, and it may be sued for in a competent court

by the local authority or by any ratepayer.

The object is clear, and similar enactments are in force relating to

members of Parliament and members of local bodies. A contract between
a local authority and its officer is void, and the officer cannot sue upon it.

The section includes a bargain or contract made with a local authority by
a company of which an inspector is a shareholder.

DECLARATION.
Before entering on his duties, a State inspector is required to make tlie

declaration mentioned in s. 25 of Health Act, and any inspector of a local

authority who handles money must be guaranteed. Local Authorities Act,

s. 48.)

DISOBEDIENCE, WRONGDOING, Etc.

Section 171 of Health Act and sections 51 and 5J of Local Authorities
Act contain provisions for dealing with officers who disobey orders, or are
guilty of negligence or misfeasance

—

i.e., wilful wrongdoing—and proceed-
ings may be taken against them (Local Authorities Act, s. 53) even after
they have left the position. Inspectors exceeding their powers, or acting
negligently and wrongfully, may be personally liable to any person who is

damnified by their wrongful acts.

PROTECTION OF OFFICERS.
But inspectors who carry out their duties properly need have no

apprehension. They are protected from all personal liability under Local
Authorites Act, s. 372, and Health Act, s. 161. This protection applies
even though the thing done is not authorised by statute. If the Act
authorise the doing of the thing, and it is done without negligence, no
action lies.
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Apart from the protection of the statute, if an inspector is doing what
lie is empowered to do, the ordinary rule of master and servant arises, and
the doctrine of respondeat superior would apply. The position of an
inspector is analogous to that of police and many other officers of corpora-

tions who have statutory duties to perform, and, although they owe a duty
to their employers, still there is no ground for contending that the corpora-

tions are responsible in respect of their inspector’s negligent conduct.

An inspector is entitled to be reimbursed for costs and expenses he is

put to by any legal proceeding. (Local Authorities Act, s. 369 (2).)

It is important to note that notice of any action (other than an action

for damages) against a local authority or its officers must be given. (Local

Authorities Act, s. 371, and Health Act, s. 160.)

BY-LAWS RELATING TO INSPECTORS.

Schedue IV., clause 39, of the Local Authorities Act gives power to

local authorities to make by-laws dealing with the appointment, removal,

and the powers and duties of inspectors. In the City of Brisbane, Chapter
III., by-laws 81 to 90, deal with this matter, and inspectors ought to

examine the by-laws (if any) of the local authority by whom they are

employed.

POWERS.
To enable the Act to be carried into execution, certain express powers

are given to inspectors.

1. The Power of Entry.—An inspector who is an officer of a local

authority is given a power of entry for the purposes of that Act by s. 392,
Local Authorities Act; and sanitary inspectors have a power under s. 163
of Health Act for the purposes of examining as to the existence of any
nuisance or whether any of the provisions of the Act are being contravened,

or of executing any work or making any inspection authorised.

Other powers of entry are mentioned in the Health Act. For instance,

inspectors have free access to lodging-houses at all times (s. 76 (10)), and
at all reasonable times to dairies (“ The Health Act Amendment Act of
1886”) where a district under the “Dairy Produce Act” is not declared;

and, under certain circumstances, to inspect drains (Health Act, s. 61) and
for the detection of nuisances (Health Act, s. 80), and for procuring
samples of food (Health Act, s. 99). There are also powers to enter

premises of a baker (Health Act, s. 109).

The power given by the Local Authorities Act is very wide, and allows

entry at all reasonable times, but s. 163 of Health Act only permits entry

between the hours of 9 a.m. and 6 p.m. of any day except Sunday, or in

case of a nuisance arising in respect of any business at any hour when such
business is in progress or is usually carried on.

Before exercising the power of entry inspectors would do well to

consider what Act the entry is made under, and the purpose of the proposed
entry. Many of the powers exercisable by inspectors (especially those

appointed by a local authority) are only exercisable if they are authorised

in that behalf, e.g., Health Act, s. 112, and they ought to be armed with a

general authority at least, and in some special cases with a special authority

to do that particular act. So, where entry is made for a special purpose,

care must be taken to conform with all requirements, or an unlawful entry

may be made. In the City of Brisbane inspectors are generally given a

general authority on their appointment.
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Generally speaking, sanitary inspectors enter premises by virtue of
s. 163 of Health Act. In many cases the sole object in entering is to make
a formal inspection. The inspector should consider the nature of the place
he is visiting, whether it is a dwelling-house or a place of business, and
should choose a time when the occupier will be least inconvenienced. The
general entry should be made between the hours stated in s. 163, which time
is reasonable.

Permission should always be asked of the occupier of private premises
in the first instance.

If admission be refused to an inspector, s. 172 of Health Act supplies

a lever to inspectors (see also Local Authorities Act, s. 398). These
sections are awkwardly worded, but generally the fear of punishment will

operate to obtain permission to enter.

If it is not efficacious, the inspector should follow the course indicated

in Health Act, s. 163 (2), and apply to a justice for an order to enter. The
form of the order is given in Form F of the schedule to the Act. This pro-

cess is sufficient in almost all cases.

But it may be that immediate action may be demanded by the circum-
stances. If so, inspectors may be compelled to make an entry. But such
action should be avoided, and inspectors should adopt the course stated in

Health Act, s. 163, or make immediate report to their superiors.

A person who obstructs, hinders, or resists an inspector wilfully when
he is doing some duty imposed on him is liable to a penalty. (See Health
Act, s. 172, Local Authorities Act, ss. 392, 62, 76.)

2. Other powers are given to inspectors, e.g .

—

(1) To procure samples of food and drugs, and have the same
analysed. (Health Act, s. 98.)

(2) To inspect and examine food exposed for sale. (Health Act.

s. 90.)

(3) To search for unfit food under a search warrant. (Health

Act, s. 91.)

(4) To take samples of consignments of food. (Health Act, s.

io3 -)

(5) To enter bakery and weigh bread. (Health Act, s. 109.)

(6) To seize bread when authorised. (Health Act, s. 1 12.)

(7) To search for adulterated flour, &c., and seize the same.

(Health Act, s. 114.)

(8) To enforce order for removal of an infected person. (Health

Act, s. 124.)

In nearly all these cases the power given is conferred on a State

inspector—that is, one appointed by the Governor in Council—by virtue of

his office
;
but an inspector appointed by a local authority has not the power

until he has been authorised. Reference to the sections shows this. Hence
the value of the general authorisation which is given by the City of Bris-

bane to its inspectors. If there is no such general authorisation, the inspec-

tor should obtain an authority from the chairman of the local authority in

every case before proceeding.
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DOCUMENTS CARRIED ON DUTY.
When on duty an inspector should carry with him

—

(1) A copy of his appointment (Gazette or certified copy of
minutes).

(2) A copy of the general or particular powers conferred on him.

(3) Copy of “ The Health Act of 1900”; or, at any rate, such
parts of the Act as relate to his powers and duties.

(4) A note-book.

SERVICE OF NOTICES OR DOCUMENTS.
It not infrequently happens that an inspector is called upon to serve

some notice or document. In doing so he will be guided by Health Act,
s. 168.

ORDERS AND NOTICES.

He may have to give an order or notice. The order should be short

and decisive. It is better to put it in writing. If a State inspector gives an
order he must communicate the fact to the Commissioner (Health Act, s.

28), and if a local authority inspector does so, he ought to inform the

clerk or his superior officer. For such notices, &c., no particular form
is required. He should consider carefully what communication he desires

to make, or what particular thing he requires the person notified to do,

and should then express it in simple words. The words of the section

of the Act should be adopted if applicable, and the authority of the person
to give the order or notice should be stated.

The Commissioner may prescribe forms of notices and an inspector

should use any so prescribed. (Health Act, s. 15.)
“ Writing” includes

printing, &c., (Health Act, s. 5.) Many forms are given in the Health
Act, and these may be used as guides in drafting others. (See sections 32,

143, 145, 146, 149, 25, 155, Schedule II.)

NOTES.
An inspector should keep a note-book and make a record therein of

all matter of importance which occur, especially in cases where any legal

proceedings or subsequent action is likely to follow, or where the occur-

rence is of an unusual character. Any admissions made by a wrongdoer
should be recorded, and also any statements made in his presence and
hearing, together with his answers thereto. These entries should be made
at the time, for if the inspector has subsequently to give evidence in a

court he may refresh his memory by reference to any entry made or
verified by himself concerning and contemporaneously with the facts to

which he testifies.

If the case is one from which legal proceedings are likely to result,

the inspector should err on the side of making a very full report, for it

is possible that some circumstances, which may not on first impression

appear important, may be very valuable from a legal standpoint.

LEGAL PROCEEDINGS.

Punish Offences.

In order to punish offences or to recover penalties under the Act, a

local authority or the Commissioner may take legal proceedings. Section

179 of the Health Act says this may be done by complaint before any
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two justices. This does not preclude proceedings in any other court if

such are more suitable. (Health Act, ss. 179, 59 (2), Local Authorities

Act, 379 (3) and 373.) And it is expressly provided that a judge or
judicial officer is not disqualified from adjudication by reason of his being
a ratepayer (Local Authorities Act, s. 377), but of course this section

does not operate if he has such a substantial interest as would make it

probable that he has a real bias.

The jurisdiction of
“ two justices” is altered in some cases by “ The

Justices Act Amendment Act of 1909,” s. 2, which provides that, in the

districts of Brisbane, South Brisbane, Ipswich, Toowoomba, Gympie,
Warwick, Maryborough, Rockhampton, Townsville, Charters Towers, or
Cairns, or in any petty sessions district to which the section may be
extended, when a police magistrate is present no justice of the peace is

to sit.

Complaints are made under “ The Justices Act of 1886”; the com-
plaint must be made within six months from the date of the offence, but in

practice it should be made as soon as possible. Any penalties recovered are

paid into the local fund if a local authority is prosecuting, and into the

State funds if the Commissioner brings the action.

It very often happens in proceedings before justices that an inspector

appears as the prosecutor. In settled districts he is not often required to

draft the complaint, but may be compelled to do so in country places, and
one or two hints may be useful. A form of complaint will be found in

the third Schedule of “ The Justices Act of 1886.”

If the complaint is made in the inspector’s name, it should state that

it is made by him for and on behalf of the local authority or the Commis-
sioner, as the case may be. The date should be given and the offence

stated with the necessary particularity. In general, if the words of the

section of the statute or by-law creating the offence are followed it will

be sufficient. (Justices Act, s. 47.) And it is well to bear in mind that

the justices have large powers of amendment, in that any defect or vari-

ance may be amended at the hearing. The case is heard at the place

appointed for holding courts within the district where the offence is

committed (s. 139). If the defendant does not appear, the case may be
heard ex parte or .a warrant issued for the apprehension of the defendant.

If the complaint is made for a breach of the Local Authorities Act,

the authority of the inspector is presumed until the contrary is shown.
(Local Authorities Act, s. 380 (2).) Hence he need not prove his autho-

rity, but he should be possessed of a general authority. If, however, the

offence charged is a breach of the Health Act, although the clerk of a
local authority may appear by virtue of his office, an inspector acting as

prosecutor must be ready to prove his authority (Health Act, ss. 179 and

174), and in such cases it is somewhat doubtful whether a general autho-
rity is sufficient. It is always easy for the inspector prosecuting to obtain

an authority in writing from the Chairman of the local authority, or from
the Commissioner, to take proceedings for the particular offence, and in

order to be on the safe side this should be done before the complaint is

made. If by any chance the complaint is made without this, the inspector

should obtain a ratification of his action by the Chairman or Commissioner
before going into court.

After the complaint is made, a summons is issued to be served on
the defendant (“ The Justices Act of 1886,” ss. 53 and 54). The service

is often effected by a police constable, but in many instances it may fall to

the duty of an inspector. The summons must be served on the person to
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whom it is directed by delivering a copy thereof to him personally, or, if

he cannot be found, by leaving it with some person for him at his last

known place of abode. The summons must be endorsed. The form of

endorsement for personal service will be found in Form 6 of the third

Schedule of “ The Justices Act of 1886.” (See also section 56.) If the

summons is not personally served, the person serving it should attend the

court.

From decisions in the Court of Petty Sessions appeal lies in some
cases to higher courts. But here inspectors will be relieved, for surely no
appeal would be taken without legal opinion. All that inspectors need do
is to be prompt in reporting the circumstances to the local authority or

the Commissioner, ' and this promptness is necessary, because there is

generally a limitation of tire time within which an appeal may be prosecuted.

Witnesses.

Sometimes persons are required as witnesses who are not officers,

and in many cases they are so interested in the proceedings that it is

certain that they will willingly attend the court. But it may be they would
rather stay away. To secure their attendance, a summons should be
obtained under the Justices Act, s. 78, and served in the same manner
as a summons is served on a defendant, and a reasonable sum should be

paid or at any rate tendered for costs and expenses of attendance. Where
it is clear that a witness will not attend unless compelled, a warrant may
be obtained under s. 81 of the Justices Act.

Rules oe Evidence.

Certain statutory rules relating to evidence are to be found in Health
Act, s. 180, and these are important and should be studied. Inspectors

should also carefully read ss. 369 and 380 of the Local Authorities Act.

Inspectors as Witnesses.

Inspectors are often called as witnesses. The evidence is given on
oath, either the ordinary form of oath in use for Christians or an oath in

such form, &c., as the witness may declare to be binding on him. Wit-
nesses are absolutely protected from any action for defamation with
respect to statements made while giving evidence.

The main examination is generally conducted in a series of questions

so arranged that the witness gives a connected account of the relevant

facts and leading questions, viz. : those which suggest the answer, are not

allowable. The witness should know what he is going to say—name,
appointment, facts of case—shortly and clearly. He should remember that

he is there to tell facts only, not to explain them or to offer any opinion

on them—merely to baldly state them. He should do this in a straight-

forward, open manner, one might almost say, in a soldierly manner, and
be respectful and quiet in his demeanour. Nothing looks so lax and care-

less as to see a witness slouching about the box. Proper demeanour and
orderly conduct always count, and they cost but little effort.

In relating conversations, the witness must give the actual words as

they were used by the persons conversing. It is a common fault with
people who have not often been in a box to relate conversations in the

third person
;
but where a witness has an opportunity of seeing a proof of

the evidence this should never occur.

1
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After examination in chief, the inspector is liable to be cross-examined

by the other side. Some people are inclined to consider this an ordeal.

Some limit is placed on the questions which may be asked in cross-exami-

nation, but a very great latitude is allowed. The questions generally are

directed to getting admissions or evidence required by the other side or to

discredit the evidence given. Sometimes the questions may be vexatious

and annoying to the witness, but his office is best served by maintaining a

quiet, unruffled behaviour, by shortly answering the questions, by avoiding

any passages of arms or attempts to be smart, and by adhering to the facts.

If he is asked a question and cannot answer it he should not hesitate to

express his inability to do so.

Inspectors must bear in mind that the performance of duties does

often constitute an interference with a man's ordinary common-law rights

—it is a necessary interference and rests on statutory authority—but it is,

nevertheless, an interference. And as to some persons the suggestion of

interference is always distasteful, inspectors should endeavour to fulfil their

duties as unobtrusively as possible. The inspector should remember that

his duty is not to examine persons and exercise espionage over them, but

to inspect and examine premises, places, and things.

XXII.—Acts, By-laws, and Regulations.

J. L. Wassell, B.A., LL.B.

The general provisions of the laws in Queensland relating to sanitary

inspectors’ work is found in “ The Health Act of 1900 ” and the By-laws
and Regulations made thereunder, and inspectors should study all of these.

But as the Health Act is largely administered by Local Authorities (Health
Act, s. 18), it is desirable that inspectors should also be acquainted with
some of the provisions of the Local Authorities Act. It may also be men-
tioned that there has been special legislation on many matters which are

closely connected with the subject of public health; for instance, although
the Health Act contains provisions relating to adulterated and unsound
food, the supply of pure wholesome milk is dealt with by “ The Health Act
Amendment Act of 1886” and “ The Dairy Produce Act of 1904”; and
the adulteration of liquor, &c., is the subject of certain provisions of the
Liquor Acts and the Criminal Code. So, also, “ The Slaughtering Act of
1898 ” concerns public health. Again, although the sanitation of dwellings
and buildings is provided for in the Health Act, fuller provisions with
regard to buildings where working people are congregated are contained
in the Factories and Shops Acts which have been referred to in other
lectures.

I.—STATUTES.

An Act of Parliament or Statute is an enactment or law which has
been made by the King's Majesty by and with the approval of the Legisla-
tive Assembly and the Legislative Council. In Queensland those statutes
are in force which are promulgated by our Parliament. In addition to
these statutes other laws have legal operation in Queensland. First, those
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statutes which were part of the law of Queensland when this State was
within the Colony of New South Wales; and, secondly, many English
statutes, and the common law of England. The common law is the whole
body of legal principle and usage which is common to all and which existed

before any statute was made on the point.

When Australia was settled by people from the old country, those
people brought with them all the statutory law and the common law of
England which were applicable to the circumstances of Australia. This
is declared by the statute of 9 Geo. IV., c. 83.

II.—BY-LAWS.

A by-law has been defined in the following way :
—

“ A by-law. . . .

I take to be an ordinance affecting the public or some portion of the public

imposed by some authority clothed with statutory powers ordering some-
thing to be done or not to be done and accompanied by some sanction or

penalty for its non-observance. It necessarily involves restriction of liberty

of action by persons who come under its operation as to acts which but for

the by-law they would be free to do or not to do as they pleased. Further, it

involves this consequence, that if validly made it has the force of law within

the sphere of its legitimate operation.” The power of making by-laws has

been largely bestowed on Local Authorities in Queensland by various

sections of the Health Act and by s. 182 and Schedule IV. of the Local

Authorities Act. For the guidance of Local Authorities model by-laws

are framed by the Governor in Council which may be adopted by Local

Authorities wholly or in part. (Local Authorities Act, s. 189, and Llealth

Act, s. 167.)

The mode of promulgating by-laws by a Local Authority is contained

in the Local Authorities Act, ss. 182 to 190. It is not necessary to particu-

larly consider the requirements of form or the rules governing their

validity. It is sufficient to say that to be valid a by-law must be within the

ambit of the power given to make it and that it must be reasonable. It

must be borne in mind that by-laws are designed to supplement, not to vary

or add to the provisions of the statute, and that no by-law should contain

matter contrary to any law in force in Queensland or be partial or unequal

in its operation. If regularly made, a by-law has the same force as an

Act of Parliament
;

but of course its operation is limited to the area of

the Local Authority making it.

By-laws may be made by a Local Authority on all the subjects

mentioned in Schedule IV. of the Local Authorities Act and in sections

20, 45, 70, 77, 89, 105, 132, and 153 of the Health Act. Inspectors should

make themselves acquainted with all by-laws relating to their duties

which are in force within the area where they perform these duties.

III.—REGULATIONS BY COMMISSIONER.

Under the Health Act the Commissioner may make regulations with

regard to many matters (cf. ss. 20, 24, 105, 133). These regulations are

subject to the approval of the Governor in Council, and when published

in the Government Gazette have the force of law. (Health Act, s. 17.)

The validity of regulations made by the Commissioner under these statu-

tory powers are not to be judged in the same manner as by-laws. When
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they are approved they are treated as part of the Act itself. And it is

not competent for judicial tribunals to reject them or to question their

authority. The power has been exercised in

—

Plague, Smallpox, and Cholera Regulations (20 May, 1903).

Scarlet Fever and Typhoid Fever Regulations (20 May, 1903).

Food and Drugs Regulations (3rd June, 1903).

Forbidding spitting (16th March, 1910).

IV.—ORDERS BY COMMISSIONER.
A power also exists in the Commissioner to make orders which, when

confirmed by the Minister, are binding and conclusive. (Health Act, s.

22.) And large powers to act in cases of emergency are also conferred

on the Commissioner. (Health Act, s. 20.)

V.—CONSTRUCTION OF STATUTES.
In reading an Act of Parliament or a by-law or regulation made

under it, the words used are to be read in their ordinary and primary
sense and meaning unless it appears clearly that some special meaning
has been attached to any of the words. There are certain explanations

and extensions of meanings which apply to all statutes.

For instance, words importing the masculine gender are deemed to

include females and the singular to include the plural, and vice versa;

the word “
person” includes bodies politic or corporate as well as indi-

viduals
;

month means a calendar month. In reckoning the time
prescribed or allowed for doing anything, the day from which the time

is to be reckoned is excluded but the day for doing the thing is included;

and if that day falls on a Sunday, Christmas Day, or Good Friday, the

thing may be done on the following day. Where a power in conferred

on an officer by the use of the word “ may” or the words “ it shall be
lawful,” or “ it shall or may be lawful,” the officer may exercise the power
or not at his discretion. In the interpretation of by-laws of a Local
Authority, s. 184 of the Local Authorities Act applies.

VI.—INTERPRETATIONS.
Sometimes the plain meaning of words is extended or altered by

definition or interpretation or some technical meaning is given to them.

This has been done in “ The Health Act of 1900.” Every inspector

should obtain and read this Act. At the outset it is necessary to consider
the special meanings given to certain words, meanings which are to be
applied wherever the words occur, unless the context otherwise indicates.

(Health Act, s. 5.) It is important to notice and to know some of the

interpretations given by s. 5, e.g.—The word “
baker” means more than

a person who makes bread
;

“ drain” applies to a drain on private land or
premises; but if the drain extends outside the curtilage or boundaries of
private land or premises it is a sewer

;
and “ sewer” includes water-

channels constructed of stone, brick, or concrete, the property of a Local
Authority

;

“ drug” and “ food ” have wide meanings
;

“ house” includes

a school, woolshed, and all kinds of buildings used as dwelling-places and
also vessels within Queensland territorial waters. The words “

meat,”
“ parent," “ street," “ vessel,” “ writing,” have also enlarged meanings.
So also has “ sanitary convenience,” which includes urinals, water-closets,
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earth-closets, privies, cesspits, ashpits, ashtubs, or other receptacles for

the deposit of ashes, faecal matter or refuse, and all similar conveniences
The term “ earth-closet” is further specially defined in section 58. The
meanings of the words “ owner” and “ occupier” should also be examined.
In some cases a restricted meaning is given

—

e.g.,
“
newspaper,” “ pre-

scribed,” “ State Analyst,” “
Minister.”

VII.—OPERATION OF THE HEALTH ACT.

Most of the Health Act applies throughout Queensland, but it is

important to notice s. 4, and inspectors must be careful to ascertain what
portions of the Act mentioned in that section are in force. At the present

time proclamations exist declaring that Parts III. and IV. of the Act are

in force throughout the State, and that Part VII., Subdivision IV., dealing

with vaccination, is in force in one of the country districts. Part VIII. has
been repealed by “ The Infant Life Protection Act of 1907.” The operation

of s. 1 1 1 of the Act has been suspended.

VIII.—ADMINISTRATION OF THE HEALTH ACT.

The administration of the Act is provided for by ss. 10 to 24.

Generally speaking, it is administered by the Commissioner, who is under
the Home Secretary (s.io). These officials may seek assistance from the

Central Board of Health, which meets when the Minister directs, and acts

as an advisory body. Under the Commissioner are his officers, and the

local authorities are bound to enforce the Act within their respective areas,

under the direction of, and when required by the Commissioner (Health
Act, ss. 18 and 19).

IX.—AUTHORITY OF INSPECTORS.

Although the Act is in force throughout Queensland, every inspector

cannot exercise jurisdiction in every part of the State. As a rule, State

inspectors may
;
but if an area is assigned to a State inspector, his power to

act does not extend beyond that area (s. 24) ; and a local authority’s

inspectors have only jurisdiction within the area of the local authority.

Hence such inspectors should know the boundaries of the local authority,

by whom they are appointed.

Section 80 of the Health Act imposes on all local authorities the

specific duty of causing inspection of their areas to be made from time to

time in order to detect nuisances requiring abatement, and of enforcing the

Act in order to abate them. In default, the performance of this duty can

be enforced by the Commissioner (s. 19).

X.—LOCAL AUTHORITIES.

Local authorities are constituted under “ The Local Authorities Act of

1902,” and embrace what previously were called municipalities and divi-

sional boards. They are either towns or shires, but Brisbane, Rockhamp-
ton, and Townsville are called cities. They are governed by a council

elected by the ratepayers, presided over by a chairman, called the mayor in

town councils, and the chairman in shire councils. These local bodies have

wide powers; they receive revenue by levying rates, by grants, and by

loans. The revenue is called the local fund, and this fund may be applied

for sanitary purposes.
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XI.—ORDERS ISSUED BY LOCAL AUTHORITIES.
Local authorities may issue orders under the Health Act for many

purposes, amongst which may be mentioned—to enforce drainage of houses

(s. 41) ;
to fill up low-lying land (s. 44) ; to require proper sanitary con-

veniences (ss. 56, 57); to alter and repair drains (s. 61); to cleanse

ditches and swamps, &c. (s. 66), or courts and passages (s. 69) ;
to remove

filth (s. 67) or manure (s. 68) ; to purify, repair, or alter houses (ss. 71,

72) ; to discontinue occupation of cellars as dwellings (s. 74) ; to supply

water to lodging-houses, and to limewash such houses (s. 76) ;
to order

abatement of nuisances (Part V., subsection 1) ; to cleanse and disinfect

houses (s. 122) or infected buildings and articles (s. 123).

The powers and duties of local authorities in sanitary matters are

conveniently grouped in the Health Act
;
but it must be remembered that

there are other Acts which impose duties relating to sanitary matters ; and
within the areas of local authorities by-laws may have been made under
the various sections of the Health Act, or under the Local Authorities Act,

in respect of nuisances, sanitary carts, slaughter-houses, pollution of

streams or water, &c.

XII.—SANITARY PROVISIONS.
Part III. contains sanitary provisions. Inspectors are the eyes of

sanitary authorities, and they should investigate and report on various

matters
;

for instance, whether sewers are properly cleaned and emptied
(s. 37) ;

whether drains and sanitary conveniences are properly constructed
and kept (s. 60) ;

whether a house is without effectual drainage (ss. 41,

43) ;
whether drainage passes into sewer (s. 41) ; whether land is so low-

lying that it cannot be drained into a sewer (s. 44) ;
whether dwelling-

houses are built on such land (s. 45) or over a sewer (s. 46) ;
whether

injurious matter (s. 48), or chemicals or heated water (s. 49), are allowed
to pass into sewer; whether buildings are provided with sanitary conveni-
ences (ss. 56, 57) ;

whether dry earth and deodorising substances are
supplied in earth closets (s. 58) ;

whether any of the matters mentioned in

s. 65 have been neglected
;
whether private ways are kept clean (s. 69) ;

whether filth or manure is allowed to accumulate (ss. 67, 68) ; and whether
any by-law made under s. 70 has been contravened.

XIII.—DWELLINGS.
Part IV. deals with dwellings. Another part of the Act deals with

infected dwellings and premises. Inspectors must direct their powers of
observation to the following matters :—Is a house unfit for occupation or
dilapidated (Health Act, s. 71, and Local Authorities Act, Part VIII., sub-
division ii. ) ,

or filthy or unwholesome (s. 72), or built on unhealthy site

(s. 73) >' are cellars used as dwellings (s. 74) ;
have lodging-houses a

proper supply of water, or do they require limewashing (s. 76). Inspectors
should also ascertain if there has been proper observance of by-laws made
under s. 77.

Note also the meaning given to cellar occupied as a dwelling (s. 74
(4)), and “ lodging-house” in s. 75.

XIV.—NUISANCES AND OFFENSIVE TRADES.
Part V. is important, and is divided into nuisances and offensive

trades. Nuisance or nocumentum, in its widest sense, means annoyance
or inconvenience. But not every annoyance or inconvenience has a legal
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remedy. There are nuisances at common law and statutory nuisances, and
there are public and private nuisances. A common law nuisance is one
which, apart from statute, violates the principles which the common law
lays down for the protection of the public, and of individuals in enjoyment
of their rights; a statutory nuisance is one which, whether or not it also

constitutes a nuisance at common law, is made one by statute either in

express terms or by implication.

There must be at least three elements to constitute a nuisance in law

—

( i ) The act or omission which contributes to or causes the alleged nuisance

must be wrongful ; (2) the interference with the enjoyment of the right

affected must be prejudicial—that is, it must cause some damage or loss;

and (3) the injury must be substantial—that is, it must not be trivial or
fanciful in character, or temporary or evanescent in its continuance.

The nuisances with which inspectors are principally concerned are

those of a public character, or for the suppression of which a local

authority or the Commissioner may take proceedings. The remedies for

such nuisances may be— (1) Summary proceedings before justices; (2)
criminal proceedings by indictment; (3) civil proceedings; or (4)
abatement.

A local authority may institute any or all of the proceedings, subject

to certain qualifications ; but inspectors are principally concerned with the

special powers which enable certain classes of nuisance to be dealt with in

a summary manner. A special duty to inspect in order to ascertain what
nuisances exist calling for abatement is imposed by s. 80 of the Health
Act, and s. 79 states what are the nuisances to which the special provisions

of the Act may be applied. Inspectors should learn that section. If they

observe the existence of any of the things mentioned in it, they should

report to their superiors for the information of the local authority of the

district. The proceedings then to be taken are found in ss. 81 to 86.

Shortly stated, an inspector or other person gives information of the

existence of a nuisance to a local authority, which inquires, and on being

satisfied that it exists serves a notice requiring its abatement. The notice

should be issued only in pursuance of a resolution of the council, and in

Form D of the schedule. If it requires the execution of any works, the

nature of the work should be specified in the notice. The notice is served

on the person by whose act, default, or sufferance the nuisance arises or

continues. If that person cannot be found, it is served on the owner or

occupier of the land. If the nuisance arises in a house, then notice is

generally served on the occupier; but if the defective construction of the

house causes the nuisance, or if no person is in occupation, the notice must
be served on the owner.

If the notice is not complied with, or a recurrence of the nuisance is

likely, a complaint is made and a summons served (Form B of Schedule

II.), and justices may order any of the matters mentioned in s. 81, sub-

sections 4 and 5 (vide Forms C and D of Schedule II.). If this order is

not obeyed a daily penalty is imposed (subsection 6). Where two or more
persons are concerned, proceedings may be taken against all or any two or

more (s. 86).

The provisions relating to offensive trades follow somewhat the same
course (ss. 87, 88). In all these cases it is advisable to give an informal

or warning notice before resorting to the statutory remedy.

The nuisances mentioned in this part of the Act are not the only

nuisances dealt with by the Act, but they are the only ones to which the
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summary remedies apply. And it must be remembered tliat, although the

summary remedy is available, and is often the most expeditious and least

expensive remedy, it is not the only form of remedy, for s. 9, subsection 2,

preserves all other rights and remedies.

XV.—FOOD AND DRUGS.

Part VI. (ss. 90 to 104) deals with food and drugs, as do, more or less

directly, the other statutes mentioned at the beginning of this lecture. A
definite tendency to remodel food and drug legislation on new and im-

proved lines is apparent in the Australian States at present, and the

existing provisions will be only briefly dealt with here.

Under s. 94 metis rea, or guilty knowledge, is not an element of the

offence, for the section imposes an absolute duty. Consequently, if a

servant adds water to milk, and sells it to his master’s customers, the

master is liable, even though he had no knowledge of the addition of the

water, or even if he expressly forbade it. The servant who performs the

physical act of selling the milk is also liable.

In respect to proceedings for refusal to sell (s. 98 (3)), the following

circumstances should all coexist if success is to be expected:—The person

wishing to buy must be a State inspector, or a medical officer of health, or

a local authority’s inspector, or other officer who has been authorised to

purchase
;
such person must apply to purchase

;
the food or drug must be

exposed for sale; the price must be tendered; the amount must be not

more than is reasonably requisite for the purposes of analysis
;
and there

must be a refusal to sell. The burden of proof that an article is not for

sale is on the party charged (s. 180 (5)). If a vendor obstructs an
authorised officer without definitely refusing to sell (as by upsetting a milk-

can before a sample can be obtained), the remedy is found under s. 172
(I).

Where no standard has been fixed for any food, evidence must be
given to prove what is commercially known under the name of the article

demanded.

The various defences which may be raised under Part VI. should be
studied. They are specified in ss. 100 (2), warranties; 94 (2), unavoidable
mixing with extraneous matter; 94 (3), allowable reduction in brandy,
whisky, rum, and gin; 96, labelling; and 97, disclosure by clear and
specific written or spoken notice of the altered nature, substance, or quality

of the article.

The purchase of each sample is a separate transaction, but when
several similar packages of an article form the subject of a single purchase
they may be combined for division or analysis.

The obligations as to dividing samples imposed by s. 98 ought to be
invariably complied with, even when adulteration is admitted at the time.

XVI.—INFECTIOUS DISEASES.

Part VII. of the Act contains enactments about infectious diseases.

The inspector here may be called upon to enforce particular orders under
ss. 124 or 129, but generally his duty is obtaining information and making
reports upon such matters as are mentioned in ss. 122 to 128.
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Section 180 (6) is important where proceedings arise in connection
with infectious disease, and ignorance of such disease is pleaded. It

specifies that the existence of infectious diseases for one week upon any
premises is to be taken as primd facie evidence that the owner or occupier
knew of it.

XVII.—APPLICATION TO THE CROWN.
It is a rule of law that the Crown is not bound by an Act of Parlia-

ment unless named in it, for the law is primd facie made for subjects only.

Hence this Act, and of course the by-laws made under it, do not apply to
land or premises in the occupation of the Crown. And this applies not only
to the property of the Government of Queensland, but also to that of the
Commonwealth. If any matter or thing calling for attention is observed
by an inspector in respect of such property, he should make report thereof
to the Commissioner or the local authority, who will doubtless make com-
munication to the proper quarter.

XXIII.—Elementary Vital Statistics, Note Taking

and Reporting.

By J. S. C. Elkington, M.D., D.P.H.

I.—VITAL STATISTICS.

Statistics are collected facts classified into groups according to one or

other particular factor which is possessed by all members of one group and
by no member of any other group. This and this only admits of truthful

comparison.

Those dealing with human life and health are termed “ Vital

Statistics.” It is with them that we, as sanitarians, are particularly

concerned.

Statistics, properly used, and calculated from sufficient numbers over a

sufficient period, afford the only certain tests of sanitary result. If used
without due knowledge and care, the mere figures may mislead entirely.

For example, if we find that in a community (A) of 20,000 people there

are 200 deaths in one year (10 per 1,000), and in another (B) with the

same numerical population 400 deaths in the same period (20 per 1,000),

we would, at first glance, be inclined to think that A is much healthier than

B because there are only half as many deaths in an equal population.

But when we investigate the matter closely, we find that A is a mining

town with a very high proportion of adults of from 20 to 40 years of age,

amongst whom the mortality should be very low. B, on the other hand,

has a very high proportion of young infants and of old people over 60,

amongst whom the mortality is relatively high. Our problem assumes a

new light.
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Looking further, we find that in A ioo of the deaths have occurred

from amongst, say, 15,000 people between 20 and 40. We find from statis-

tical returns that only about 70 or less deaths might be normally expected

from the number between these ages. Also, we find that of the remaining

5.000 people 4,000 are between 40 and 60, and contributed 80 deaths when
only about 50 would be expected. The remaining 1,000 comprise a few
infants, with children and adolescents, and contribute 20 deaths in all.

Taking town B, we find that there were 1,000 infants under 1 year who
contributed 76 deaths, 5,000 old people over 60 who contributed 300 deaths

;

3.000 from 40 to 60 who contributed 20; and 1,100 between 1 and 40 who
contributed only 4 deaths. We know from statistical tables that the rates

per 1,000 in each of these age-groups are not high—in fact, they are very

low, in some groups.

We then inquire into causes of deaths in each place, and find that 100

of the deaths in A were from typhoid fever, or 50 per cent, of all deaths

;

another 25 were from malaria.

In B there were only 3 deaths from typhoid or other infectious disease,

and none from malaria. All the rest were from causes which were not

related to unhealthy local conditions.

So our first hasty opinion is completely reversed, and B is seen to be

by far the healthier town of the two. We have arrived at this truth by
classifying the groups of facts according to some particular feature which
is common to each group, but absent in all others. It will serve to illustrate

the futility of comparing crude death.rates as a test of healthfulness.

II.—RATES.

The principal results in Vital Statistics are expressed as Rates. In
order to facilitate comparison, these are usually stated at per 1,000 of the
compared population, but sometimes as percentages. They are usually
recorded annually. The longer the period, and the larger the number of
observations, other things being equal, the more accurate is the rate. A
yearly rate is, for example, much more accurate than a monthly rate.

The crude annual death rate is the number of deaths per 1,000 of
population living in the year studied.

The annual birth rate is the number of births per 1,000 of population
living in the year studied. A better result would be given by calculating

the number of births per 1,000 women of child-bearing ages.

The annual infant mortality rate is the number of deaths amongst
infants under 12 months per 1,000 of the total infants born during the year
studied.

Disease death rates are usually stated as so many deaths from the

particular disease covered to each 1,000 of population living in the year
studied.

Case mortality for any particular disease is usually calculated on the

percentage of deaths amongst persons attacked by that disease.

The principal data for calculation in Vital Statistics are obtained

—

(a)
from the census; (b) in the years between one census and another by
logarithmic calculation of an estimated population based on the difference
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between the figures of the last census and of that immediately before it;

(c) sometimes from the occupied house returns obtainable from the rate

books; (d ) from the registration of births and deaths, from death
certificates, and from hospital and notification returns.

The Government Statistician publishes reports on Vital Statistics for

Queensland annually, and summaries for certain areas more frequently.

A useful summary (A B C of Queensland Statistics) is also published

annually. The Commonwealth Statistician publishes annually a valuable

Official Year Book which contains much useful matter in Vital Statistics.

Quarterly and Yearly Bulletins are also published by him, which give very
full details for each State and for Australia.

Inspectors should be very cautious in quoting or using Vital Statistics

in official reports. This is best left for the medical officer of health.

III.—NOTE TAKING.

System is essential in this part of an inspector’s work, as in most
others ; and every inquiry should be made on a definite scheme. This does

not imply a hard-and-fast blindly-followed list of questions and answers,

but a definite system which ensures that no salient point shall be missed,

and which allows for the inclusion of any additional details of importance.

Date, locality, and (if premises are the subject) occupier’s and owner’s

name and address are necessary in all cases.

The general and special matter then follows in convenient order,

observed facts being distinguished from statements of others and from
inferences. Statements received should be identified by the name of the

person making them, and should, as nearly as possible, be put down in the

exact words used.

Do not forget that notes taken at the time may be used in court work
to refresh a witness’s memory. They are usually very telling evidence.

Care should be taken, where nervous or crotchety people have to be

dealt with, not to obtrude the notebook too much, especially at first.

Notebooks should not be too large or bulky to be easily carried in the

pocket, and should be of uniform size and pattern. When each is full, it

should be indexed briefly on the outside, numbered in order of date, and

stored away carefully for reference. The contained notes are official docu-

ments, and may be required years afterwards. The main references may
with advantage be entered up from time to time in a small index book.

Various patent notebooks with removable loose leaves are on the

market. These are convenient, as the removed leaves can be readily filed

for reference, but are somwhat expensive.

Notebooks of printed forms, for special work, loose leaf or otherwise,

are also convenient but expensive.

A handy notebook may be improvised for special work by pasting, or

fixing with sticking plaster, a strip of parchment or tough paper along one

side of the back cover, in such a way that it can be folded over the edge of

any page for an inch or so. The items of inquiry are then written with a

fine pen down the parchment or paper slip, which is turned over each page

in succession as required.
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The following is an example, suitable for special inquiry into closets,

with imaginary details supplied :

—

Address . . 8 Smith St.

Occupier . . John Jones.

Owner James Smith, 21 Smith St.

Class of premises . . Dwelling.

Inmates stated . . Six (3 children)

Type of closet . . . . W.B. E.C.

Situation About 50 feet from house.

Repair Dilapidated, panstead door off hinges.

Receptacle Kerosene tin.

Condition Leaking, panstead foul.

Floor Spars resting on earth.

Guides None.

Pan height . . 8 inches below seat.

Deodorant None.

Act Section 65 (3).

By-law (Construction of Closets).

Remarks . . Occupier promised to repair, cleanse

and rectify defects at once.

The following, printed on a card or stout paper slip, is suitable for

inquiries into Rat-infestation in towns.

RAT-INFESTATION.

(Front of Card.)

Block Street No
Occupier

Owner

Occupants :—Adults Children

(i) Construction

(2) Repair

(3) Business

(4) Surroundings

Remarks

Date ,19 . Signed

(1) e.g., Wood, Stone, Brick, &c.; (2) e.g., New (N)
; Old (O) ; Good (G) ;

Bad (B)

;

Dilapidated (D)
; (3) Carried on on Premises. If none, mark R (Resi-

dential)
; (4) Note especially adjacent conditions favouring Rat-infestation.
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(Back.)
*Part. ** Extent.1234

Recent traces of Rats or Mice (M)
Burrows seen

Access from Drains or Sewers (S)

Access from adjacent Premises

Rat Harbourage

No Cat-access under

Edible Refuse unprotected

Premises carelessly kept

Premises Insanitary

No Garbage Tin

Garbage Tins insufficient

Garbage Tin uncovered

No proper cover provided

Garbage not cleared regularly

Opposition likely or encountered .

.

*(1) Main Building; (2) Outbuildings (Stables, S; Washhouse, W; Closet, C;
&c.) ; (3) Yard; (4) Others.

**Crosses to indicate extent of condition.

Other special inquiry forms may be readily obtained from the data

given when dealing with water, food, infectious diseases, &c.

IV.—REPORTS.

A report should be written on foolscap with a turned-down margin
of about 2 inches in width at the left side. Nothing should be written on
this margin.

The date should be put at the top on the right-hand side, under the

place from which the report is written. The month should be written in

full—as, for example, August 29th, 1910. The heading

—

e.g.,
“
Report on

sanitary condition of Privies, Township of Hyphenville”—should be

written above the address, across the paper.

The address

—

e.g.,
“
Dr. Blank, Medical Officer of Health, Hyphen-

ville
”—should be put at the top of the left-hand side under the heading.

Beginning “ Sir ” on one line, the next line continues :

“
I have the

honour to report that, in accordance with instructions received from your-

self ” (or, as the case may be), “ on August 23rd, I made an inspection of

all privies in the Township of Hyphenville, on August 25th, 26th, and
27th.”

This gives the source of authority for the inspection, its date, the

general work done, and date of its performance.

Beginning a new paragraph on the next line, the main details should be

set out—as, for example

:

“ Two hundred closets in all were examined. Of these, 60 (30 per

cent.) were cesspools, and 140 (70 per cent.) pan closets of various

descriptions.”
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To simplify consideration, it is advisable to break up the matter well

into separate paragraphs, so a fresh line is taken

—

“ Thirty of the cesspools were full, io of them actually overflowing on
to the surrounding ground. The seats of three were dangerously defective.

“ Of the 140 pan closets, 60 had boxes as receptacles, 50 had kerosene

tins or oil drums, 20 had large carbide tins, and 10 had proper closet pans.
“ Of the receptacles, 50 boxes, 30 kerosene tins or oil drums, and 1

closet pan were leaking and extremely foul. Of the pansteads, 120 (86
per cent.) were foul and required cleaning.

“ 160 (80 per cent.) of all closet buildings examined were not con-

structed in accordance with By-law No. 35 of the Local Authority.
“ None of the cesspools, only one of the 50 kerosene tin receptacles,

and only three of the 10 pans showed evidence of the use of a deodorant
as required by By-law No. 38 of the Local Authority.

“ Amongst the privies examined were five licensed premises, three

schools, two public halls, three butchers’ shops, four bakehouses, three

general stores (selling butter, groceries, and other foodstuffs), and two
churches.

“
Five of the premises visited had no closet. Three of these were

dwellings, one a bakehouse, and one a general store.

“ A list of the persons liable to prosecution for breaches of the Act or

Bv-laws is attached (Addendum I., Notebook No. 3, those liable marked
with red cross).

“ The following recommendations are respectfully submitted for con-

sideration :

—

(1) That a By-law under section 70 (viii.) of “ The Healili Act of

1900 ” be made by the Local Authority forbidding cesspits to

exist or be used within the area bounded by Smith, Jones,

Robertson, and Thompson streets as marked on plan attached

(Addendum II.).

(2) That a duplicate-pan system (section 62) for nightsoil disposal

be established by the Local Authority. An estimate of the

apparatus and material, area of ground, and labour required is

attached (Addendum III.).

(3) That the owners or occupiers of the premises described in the

attached list (Addendum I., as marked with red cross) be
required by notice to place the sanitary conveniences thereof in

proper order, in accordance with the requirements of the Act
(section 62) and of By-law No. . . of the Local Authority,

within one month from date of receiving such notice.

(4) That a follow-up inspection be authorised in order to secure
enforcement of this notice, and that authority be obtained for

me to initiate proceedings (section 179) against those who arc
then found to have neglected to comply with its requirements.

(5) That I be authorised to inquire concerning suitable land avail-

able for disposal purposes for nightsoil and refuse, the result

of such inquiries being submitted to yourself for final selection

and recommendation.
“

I am, sir, obediently yours,
“
(Signature),

“ Sanitary Inspector.”
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It is always necessary for an inspector to carefully separate, in his

recommendations, those matters which can be effectively regulated under
“ The Health Act of 1900,” or other Acts operated by a Local Authority,

from those which, although sanitarily desirable, are not capable of being so

dealt with. A reference to the particular Act, section, and By-law should
always be given when action is recommended.

Government buildings or premises are not controlled by the Health
Act. Any official comments on their sanitation should be forwarded to the

Department of Public Health by the clerk of the Local Authority, for

transmission to the Department concerned.

The wording of reports should be clear and direct, without unneces-
sary verbiage or use of long words or technical terms. References should
always be carefully verified.

V.—SKETCHES, PLANS, AND PHOTOGRAPHS.

Rough sketches, plans—even the roughest—are of great value in note
taking and reporting, and should be practised by an inspector. They fix

the details in the memory far better than does descriptive writing.

Points of the compass, direction of roads or streets, directions of pre-

vailing winds, fall of ground, course of streams, &c., may be shown by
arrows. Trees, swamps, houses, water, &c., can be indicated by simple

conventional marks. Interiors of premises can be sketched roughly in

plan, by conventional marks, a cross being used for a fireplace, short lines

in the walls for doors, and oblong marks for windows. Drainage fittings

can be indicated by initials—G.T. for gully trap, O.V. for outlet ventilator,

R.W.P. for rainwater pipe, &c.

With practice more ambitious sketches can be attempted
;
for example,

the sectional elevation of rooms or houses, or some perspective drawing.

However rough, it can usually be made to give a clear enough idea of what
is meant.

Photographs are often of great value in notes and reports. No great

skill is needed, and with the simplicity and cheapness of modern photo-

graphic methods any ordinarily painstaking individual can get sufficiently

good results with a little practice and close attention to directions. Plenty

of detail should be aimed at.

A quarter-plate folding camera, using plates, is the best for ordinary

use.

The prints should be pasted neatly on a sheet of paper, labelled with

the locality and date
;
and the details indicated by ink lines leading to

explanatory notes in the margin.

VI.—VISITS BY STATE INSPECTORS.

The inspectors of the Department of Public Health are always willing

during their visits to assist local inspectors with information and advice, if

requested. Their visits are made for the purpose of gathering explicit

information concerning general or special aspects of the sanitation of the

district, for the information of the Department, which is the Central Health

Authority for the State.

Their work gives them a wide knowledge of local sanitary executive,

and enables them to afford very useful advice on occasion. Local inspectors

should regard the State inspectors as their best allies and helpers, and

should freely discuss with them all local sanitary matters and conditions.
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XXIV—House Inspection.

R. A. Fraser, City Inspector, Brisbane.

1. INSPECTION A STATUTORY DUTY.

Section 80 of the Health Act specifically requires every Local Authority
to oause inspection of its Area to be made from time to time for the purpose
of detecting, and securing the removal of, any nuisances existing therein. By
an Order of the Commissioner, made under section 29 (see General Duties and
Training), every inspector of a Local Authority is required to keep himself

informed in respect of nuisances in the Area. These requirements clearly

indicate that it is the legislative and administrative intention that, inter alia,

all houses within an Area should be kept under regular and systematic

supervision.

2. APPOINTMENT, POWER OF ENTRY, ETC.

These are specially dealt with in the chapters on the legal aspects of an

inspector’s work and on Acts, By-laws, and Regulations, and need not be here

further alluded to. These should be studied and great care taken to comply

with legal requirements.

3. NOTEBOOKS, NOTES, REPORTS, ETC.

These features also are specially dealt with elsewhere (see chapter on

elementary statistics, note-taking, and reporting, to which reference should be

made).

4. SYSTEM IN INSPECTING.

Haphazard inspections cause an enormous waste of time, which is

multiplied when recall visits are involved; office work is disorganised to some
extent, or at all events made more difficult; inhabitants are aggrieved, and
will write or call to inquire, “ Why am I singled out?” and the result, generally,

is likely to be ineffective. In cities or large towns the work should be done

either by blocks or, in the case of smaller towns, &c., by streets, whichever may
suit’ the local conditions best.

In either case, on the completion of a block or street, the inspector should

make so much of a resurvey as is necessary to assure himself that he has not

missed out any part of the ground included in the area under operation.

If the block system be adopted, it will be a useful and almost necessary

plan to mark the blocks upon an office map of the district, and, having
numbered the blocks; to number the notebooks to correspond. If the street

system be used, then each notebook should have the streets traversed endorsed
upon the cover for ready reference. In either case care should be taken that

every inch of ground in the area is accounted for.

5. INSPECTING IN PRACTICE.

An inspector should never “sneak” into the premises he proposes to
inspect; he should remember that he is not there on tolerance, and shotild

take every care that his manner is free from either of the extremes of cringing
servility on the one hand or of arrogant officiousness on the other. It is not
an offence to approach by the front door—it is often advisable to do so. On
the other hand, it is frequently a saving of time, both to the inspector and to
the househhlder (a matter of equal reasonableness), to approach by the back
entrance. A shrewd officer learns very quickly to pick his way with discretion.
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On entering, the first duty is to acquaint the householder with the nature
and purpose of the visit

; this should be done in such a way as to disarm, the
latent suspicion which lurks in many minds. Many persons regal'd the first

visit of an inspector as a covert insult or as an implied allegation that there

is something wrong. As examples of an opening, the following may be
quoted :

—

Inspector (loq.) : “Good day, Madam (or Sir), I am an Inspector from
the Town (or City or Shire, as the case may be) of

,
and am engaged

in making a house-to-house examination of the premises in this Area,” (or
“ am engaged in inspecting the premises in this Area in connection with the

present outbreak of (for example) scarlet fever in the district”). “Have you
any objection to my looking round 1” The interview and inspection will then,

in 99 per cent, of cases, proceed satisfactorily.

Occasionally a querulous or obstructive householder is encountered, and
in such case the inspector must use all his tact, but must never descend to

servility. It can always be pointed out in a polite but firm way that the

inspection is a matter of legal compulsion affecting both himself and the

objector, and that neither has any right to resist the obligation involved.

It goes without saying that preliminaries of this kind can be greatly

shortened when an inspector has become familiar with his people, but he

should be careful never to take it for granted that he is known until he is

quite sure of his ground. It is an exceedingly common cause of complaint with

householders that inspectors have failed to make themselves and their business

known before proceeding to inspect premises.

It may be mentioned here, that, if the inspector’s notes are fully and
legibly taken down at the first inspection, then on a subsequent periodical

inspection the same books can be carried over the same ground, and only

altered conditions need be noted—the notes in the latter case being preferably

in a different coloured ink or pencil.

6. HOUSE-TO-HOUSE INSPECTION IN DETAIL.

In making the actual inspection the inspector will apply the principles laid

down in other chapters as to what constitutes a healthy or unhealthy dwelling,

and the various features will therefore be merely indicated here under their

group headings with slight comment.

A. Out of Doors.

—

The yard should be of sufficient area to enable the dwelling to be reached

and flushed by abundant air and good light
;

it should be clean and reasonably

tidy; all discarded refuse in an approved receptacle with the cover closed

down; no unchecked growth of rank weeds—this not only because as a rule

local By-laws prohibit, but also because dense weeds tend to shelter rats and

other vermin, and are frequently associated with dirty habits of refuse dis-

posal
;
domestic animals (e.g., horses and cattle) should be kept only in accord-

ance with local By-laws, or if no such By-laws exist then under conditions

ensuring strict cleanliness
;

stables and byres should be durably and imper-

viously paved and drained; manure should not lie in heaps, but should be

lifted "daily and placed in an approved receptacle, reasonably flyproof, and out

of reach of rain, accumulation being removed at intervals of, say, a week.

Earth-closets (in practice the only defensible system available in Queens-

land as yet—save in a few instances where septic tanks have been installed)

should agree with the main principles laid down in the lecture on that subject

;

in cases where there is municipal or contract removal, query should be made

as to whether the work is regularly and carefully done
;
a shrewd eye being

kept in such case for the re-use of uncleansed pans, technically known as

“ dumping.”

K
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Garbage receptacles should be in accord with the principles of the lecture

on that subject, and, in case of municipal or contract removal, inquiry should

be made as to sufficiency and satisfactoriness of the service; if no municipal

service or contract exists, then the method of disposal both of garbage and
nightsoil should be carefully investigated and all abuses checked by advice and,

if necessary, notices, and by recall to see that improvement results.

Structure of outbuildings generally should have attention; they will

at times be found in a dangerous state of dilapidation, and still more frequently

unclean or subject to unchecked rat infestation
;
feed-rooms and feed-bins for

domestic animals should, in these latter respects, have careful scrutiny
;
not

infrequently the roof-water of outbuildings and even of the main structure, for

want of eaves (eaves-gutters)—gutters, and downpipes discharging to a good

outlet, will be found to cause nuisance affecting the healthiness of the

dwelling. Drainage or the absence of it should Ire carefully gone into on the

lines of the chapter on that subject; it should be remembered that a badly
made drain is, in a sewered district, liable to cause rat infestation of the

premises served. On the other hand, the method of disposal of waste waters

and slops in unsewered districts isi as important as, if not more important than,

the conditions of the drainage in sewered areas.

The condition of the site and yard as to subsoil, dampness, and soakage
waters should be noted, and any considerable but remediable defect advised to

be dealt with by subsoil drainage or in such other manner as the circumstances
may indicate. The ordinary Queensland dwelling—built of timber or iron

on reasonably high stumps—-mitigates to a large extent the evils of damp sates

:

but there is no reason why every remediable nuisance under this head should
not be attacked—even if the maximum of the evil is that the occupiers are

compelled to walk in slush when they go into the yard.

Domestic use of under-floor space should be looked into
; the common

habit of walling in this space and constructing thereby extra living-rooms can
only be justified by conditions enabling good light and air with ample head-

room—dry site and air circulation below subsidiary floor (if of timber), and
cat access or human access to all parts likely to become rat infested.

Umbrageous vegetation—especially dense creepers growing over verandas

and elsewhere—forms an exceedingly common factor in reducing air and
light in the interior of dwellings, and at the same time provides harbour for

vermin and pests, and not infrequently pollutes domestic water supplies (stored

rainwater)..

B. The House Itself will next have attention. In the average Queensland
house almost the whole can be determined from an outside view—even the state

of cleanliness internally can, as a rule, be correctly guessed at. Note should

be_taken of the material and method' of construction
;
soundness of repair and

stability. Lighting and ventilation of the various rooms should be examined
from: without as well as from within. Subsidiary basements are specially liable

to fall short in these respects, but the principal rooms may suffer as regards

want of light from the deep verandas which are otherwise so desirable a feature.

Queensland houses as a rule are not well provided with special ventilating

appliances, especially in older structures; chimneys are a much less common
feature than in colder countries; but it needs to be remembered that the

climate favours the open door and window (with resultant air-flush) almost

continuously and universally.

Iloofs should be looked to as to soundness as against bad weather and
also as the possible habitat of rats; and similar tests should be applied to walls

and partitions. Double timber or lath and plaster walls and partitions have
their virtues, but are, unless specially well constructed, an ideal abode both
for rats and other vermin.
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C. AVpthix the House.

—

Note the number and use of rooms and distribution
of the occupants with a special view to detecting any overcrowding; note the
cleanliness of walls and floors and the like; indoor earth-closets should always
be at an external wall with a window opening to the air, and should be in all
respects on a higher plane of excellence than need be insisted upon in an out-
of-doors privy

;
sanitary fittings and the* absence of them—the want of a

scullery sink will almost inevitably be accompanied by an unseemly and
offensive patch of sewage-sodden ground just outside the window or veranda

;
a

dripping tap without safe or sink under will rot the floor of kitchen or veranda,
and cause unpleasant smells besides

;
do not forget the bathroom—quite likely

it will be the dirtiest room in the house—sloppy, ill-lighted, and unwholesome—not at all unlikely there will be an odour of urine, indicating that the bath
has been used as a slop sink (and the waste pipe untrapped at that, because, as
you will be told, “There’s only clean water goes down it”).

In the foregoing there is no attempt to go into detail
;

students are
expected to have familiarised themselves with the principles which go to make
healthy dwellings as described in the other lectures.

D. General.

—

Attention must be given to the requirements of local By-laws,

and their due observance insisted upon. Special attention should be given in

the cases of premises at which foodstuffs are produced or handled, to matters
detrimental to the puritv thereof, whether on the premises themselves or near
them. In the case of inspections made upon a specific complaint or instruction

or for special purposes
(
e.g ., infectious disease), the inspection will be strictly

confined to the matters involved. Careful note should be taken of admissions

or statements made by the occupier, which the inspector in his judgment may
deem likely to have a future if not a present value. It will often be' an
advantage to determine on the spot what is the appropriate remedy to be

applied to some bad condition, and to note it down
; in the absence of such

note it may be subsequently found impossible to mentally recall the exact

conditions with sufficient clearness to prescribe a remedy without a fresh visit.

XXV—Office Work of a Sanitary Inspector.

R. A. Fraser, City Inspector, Brisbane.

The importance of a good office system cannot be overstated. A
sanitary inspector will inevitably be a failure in his work unless he combines

with good outdoor capacity some, at least, of the habits and training which

go to make a business man.

ATTRIBUTES OF A GOOD SYSTEM.

i. Completeness .—Everything which needs to be on record should

be readily accessible for reference. Cross references between various

records should be used systematically in all cases where a useful purpose

is served thereby, but not otherwise. The various books and references

should be so planned as to, as far as possible (i) supplement each other;

(2) form a complete chain or history of the work done or undertaken;

and (3) preclude the possibility of duplicating work.
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2. Simplicity .—The ruling idea should be to put everything on a basis

that meets every probable contingency, without one iota of needless record-

ing. Systems should not be based upon fads or appearances; no new
departure is justified until careful consideration has shown that (i) it will

serve an actual, useful purpose not already served; and (2) it will be

within the powers of the staff or individual officer to keep up. A mere
mass of varying records, all more or less incomplete, is a proof of failure,

even though it may evince great industry.

MODERN OFFICE SYSTEMS.

In the realm of commerce many of the older methods of handling

correspondence, accounts, &c., have been revolutionised in modern times.

What is known generally as the “ card system ” has been found adaptable

to a wide range of uses, and in the office of a sanitary inspector the use of

card systems—which can be varied in any required detail—may be
strongly recommended as saving both labour and time. In this system,

however, the utmost care must be taken to prevent cards being lost or
misplaced. The whole efficiency of the system depends upon every indi-

vidual card being kept in its own exact place. As an example of the use

of a card system, that used for house records may be quoted : In this, one
card is used for each house in the area. The cards are arranged in the

cabinet on the simplest reference plan

—

c.g., streets in alphabetical order
and individual cards in sequence of location under the street headings
(house numbers if there are any). Upon such a series of cards abbre-
viated references may be entered indicating practically the whole detail

work of the office under some such headings as the following:

—

(a) Description of structure;

(&) Residence, or business carried on;

(c) Name and address of owner;

(d)
" Name of occupier;

(e) Area of curtilage

;

(/) Structural condition of buildings

;

(g) Animals kept (if any)
;

(h ) Sanitary conveniences, with particulars of services if on

conservancy plan

;

(i) Refuse disposal and particulars of services
;

(/) Drainage; or, if no drainage, method of disposal of slops;

( k ) Water supply;

(/) Occurrence of infectious disease;

(m) Nuisances complained of or investigated and action

taken

;

(«) Any other particulars which local circumstances might

suggest.

The foregoing has the appearance of a somewhat formidable piece of
work, but in a small area an inspector (unless overweighted with extrane-
ous duties) would find it quite practicable and exceedingly useful. This
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series of cards would form an index which could not be excelled for quick

reference to all the principal books of record in the office. In a larger

office the clerical work involved in keeping such a system going would be
considerable, but would be fully justified by the utility of it. Many of

the registers required in an inspector’s office can be kept on the card
system.

Other uses to which a card system will lend itself may be readily

thought of. Elaborate or expensive cabinets or systems are not essential.

An effective outfit can be improvised from a few sheets of Bristol

board cut into 6 by 5 inch cards, on which the requisite headings are
written or stamped, and a wooden box of suitable size. A lead or iron

weight, sliding in the box, and a set of alphabetical index cards made by
lettering a strip of sticking-plaster and attaching it to the top edges will

complete the affair.

OUTLINE OF THE BOOKS, RECORDS, Etc., REQUIRED.

1. The Office Diary should be kept for noting appointments ahead
and for recording instructions received if of sufficient importance, and an
outline of the day’s work.

2. Correspondence.—All inward letters should be carefully preserved

and filed on a good system—in a small office an ordinary alphabetical file

will serve; in a larger office a special cabinet may be required. Outward
letters should always be copied. A press-copy is a good and simple plan;

carbon copies may be made either with a typewriter or by manuscript;

loose copies facilitate reference, because they can be filed with the inward
letters to which they refer, and if there should be a lengthy correspondence
on any one matter, the whole series is thus kept in a compact form.

3. Reports should be preserved for at least two years. In a “ one-

man” district there is no reason why the field note-book should not serve

the purpose of internal reports
;
everything in this respect depends upon

the way the notes of inspection are taken. On this plan the books when
completed should have a concise epitome of contents and dates pasted on

the outside to facilitate the hunting up of any special matter that may be

required. If the contents of the note-books are transferred to special

report sheets or books, then the latter must be indexed in some way

—

e.g., all material references may be indexed on the general card system.

In any case the reports should be marginally noted with references to

registers of notices issued or other action taken. Reports to the Local

Authority, &c., may be dealt with as correspondence.

4. Notices.—The issue of notices is the commencement of action for

the abatement of nuisances or for other purposes
;

but the notices must
be followed up. A “ follow-up” system is impossible without a well-

planned register of notices served and results. This book also serves the

purpose of a sort of stock-taking survey of the operations of the office, to

determine whether satisfactory results are being secured. The book is all

the better for being specially ruled and printed with the proper column
headings, but should this be barred by expense the inspector can make a

perfectly satisfactory register by ruling up a large exercise-book and
writing in the headings. The nuisance register must be indexed, either

with a special index, or, better still, by the general card system.
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There is no book in an inspector’s office of greater importance than

the nuisance register
;

it may in small areas be combined with the register

of complaints (another very necessary record), but in large areas this

plan will be hardly feasible. Where a separate complaint register is used,

cross references to and from the nuisances register are essential.

5. Registrations.—Registers for such matters as lodging houses,

dairies, and milk shops, noxious trades, &c., may be either specially printed

for the purpose, or may be ruled and headed by the inspector himself.

Where a general card system is in use, references to all these registers may
with much advantage be included.

6. Foods and Drugs.—There should be a book containing particulars

of all samples purchased and resultant action, as well as of all unsound
food seized and condemned and how disposed of. There should also be
a book of forms (in duplicate) for condemnation of foods.

7. Infectious Diseases.—The State Department of Public Health
supplies Local Authorites with a suitable ruled and headed register for

infectious diseases notified. The general card system, if in vogue, may
advantageously contain references to this register.

8. Conservancy Systems.—As a general rule the sanitary inspector is

charged with the management or control of municipal cleansing services,

and unless the services are upon an absolutely uniform scale, it will be
necessary to have a complete record of the houses served and particu-

lars of the services assigned for each house. This can be done by means
of the general card system or by means of a special book or books. In
this connection all complaints and orders should be carefully recorded and
indexed.

9. Legal Proceedings.—Unless legal proceedings are very rare, it will

be well to have a supply of forms of complaint and summons ; with a

little practice the inspector can learn to fill in these forms for prosecutions

on simple offences or breaches of duty, and he will usually have to serve

his own summonses. A register of legal proceedings should be kept in

permanent book form.

10. Forms.'—A complete stock of various forms is required, the

extent of which will depend upon the local circumstances. It is essential

that forms should be printed, as the labour of writing out in every case

the stereotyped part of notices, &c., would involve an intolerable waste
of time. In large offices it will be an advantage to have many forms of

notices wholly printed

—

i.e., if considerable numbers of such are required

in identical terms, as, for example, notices to cleanse and disinfect in the

case of an epidemic
;

or notices calling upon persons to perform some
common duty under local by-laws, such as to provide garbage receptacles

of standard type. In smaller offices, as a general thing, a few general

purposes forms will be sufficient—the stereotyped formula being printed

and space left for the variable matter to be written in by hand.

General.—All books should be paged to facilitate indexing and refer-

ence
;

all entries in office work should be in ink—pencil entries should be

confined to field notes. The office work should be attended to daily and
kept strictly up to date

;
this is the only way to prevent it becoming a

burden, and it must be remembered that good office work is quite as

important as good field work.
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In addition to the clerical books and records of the office, there ought

to be at least the rudiments of a reference library. The statutes governing

an inspector’s duty should certainly be there (“ The Health Act of 1900”
and “ The Local Authorities Act of 1902,” together with any amendments
to date) ;

the full local by-laws also should be in the office, and copies of

all regulations made under the Health Act then in operation in the area.

(By-laws and regulations should be in the form of Government Gazettes,

because their production in petty sessions prosecutions will be required.)

A few good handbooks on sanitary science, foods, and so forth should

be provided by every Local Authority for the use of the inspector, and
he should also be furnished with at least one British journal of sanitation—c.c).,

“ The Sanitary Record.”
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Fish

—

destruction of mosquito larva by ...

inspection of, for food

Flies

—

breeding habits of ...

cholera and .

.

destruction of

typhoid fever and . .

.

protection against ...

Fleas

—

and plague

destruction of

breeding habits of ...

Flushing drains ...

... 84

... W
84

70. S4

... 84

... 77

... 95

Food

—

amounts for analysis

law relating to

adulteration of

“faking” of

inspection of ...

purchasing, for analysis

seizure of unfit

Formalin as disinfectant

Formaldehyde gas, methods

ating

Forms used by Inspectors

—

infectious diseases . .

.

food samples

condemnation of foods

inspection of privies

rat infestation

... 103

97, 132

... 98

... 99

... 98

99, 132
98

S9

of geuer-

... 90

... 74
101. K»2

... 102

... 136

... 136
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Foundations of houses ... ... ... 10

Fruit, inspection of ... 99

Fumigation methods, relative reliability

of 89, 92

Furniture, disinfection of ... 96

Garbage services ... ... 4L

Germicides
... 85

Germ origin of disease ... 64

Government property, Act not applic-
able to

... 133

Grease interceptors ... 37

Ground air
... 8

Heat as a disinfectant ... 86
Hopper closets

... 27
House—

-

construction
... 10

drainage 26, 29, 32
inspection

... 141
site for

... 6

Incubation periods of infectious diseases 65
Infantile paralysis ... 72

Infection, duration of ... 65
Infectious diseases

—

definition of ..: 63
law relating to

... 63
natural history of ... ... 64
notification of ... 63
effects of

... 65
enquiries into

... 74
management of ... 73

Inspection of

—

drainage
... 28

houses
... 141

plumbing
... 39

ventilation ... ... 16
water supplies

... 23
privies 50, 136

Inspectors

—

appointment of ... 119
By-laws relating to ..

.

... 121
declaration required from ... ... 120
dismissal of ... . ... 120
disobedience by ... 120
documents carried by ... 123
duties of 1 , 126
entry by ... 121
joint appointments of ... 120
knowledge required by 3
note-taking by 123, 135
office work of ... 143
powers of ... 121
reports by ...

•
137, 145

system essential to ... 4, 140
protection of ... 120
prosecution by ... 124
as witnesses ... ... 125

Insects as spreaders of disease ... 77, 81

Invasion period of infectious diseases ... 64-

151

PAGE.

Joints

—

in drains . 28
in soil pipes ... . 32

Junctions in drains ... ... .

' 28

Kitchen sinks . 36

Lavatories

—

fittings of 37
inspection of . 40

Legal aspects of Inspector’s work 118
proceedings ... 123

Letting infected rooms ... 63

Leprosy ... 63

Local Authorities

—

constitution of 129

orders by 130

Lodging-houses, orders for 130

Malaria—spread by anopheles ... 82

Manholes, construction of 28

Measles ... 63

Measurements and equivalents ... 111

Meat

—

condemnation of unfit 98
poisoning by 98

Membranous croup. See “ Diphtheria.”

Mice and plague ... 76

Milk
adulteration of 107
law relating to 104
diseases conveyed by 105

prevention of disease from 106

investigation of outbreaks from 106

sample purchasing ... 100

Mosquitoes—
and filariasis 82
malaria 82
yellow fever 81

breeding habits of ... 82

destruction of 83

Mus decumanus ... 76

Mus rattus ... 76

Nightsoil services 47

law relating to 48

apparatus for ... ... 52!, 55

cleanliness necessary in 53

disposal in ... 53
double system of 52
powers of Local Authority 4,0

rating for 49
system of working ... 52
supervision of 59

Note-taking 135

Notices 123
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Nuisances

—

definit on of ... ... 130

common law ... 131

legal aspects of ... 131

statutory ... 131

Offences, legal proceedings for ... ... 123

Offensive trades

—

law relating to 59, 131

description of various ... 60
origin of offensiveness ... 60
prevention of nuisance from ... 61

Office work

—

systems ... ... ... 143
card system in ... 144
books required for ... ... 145

Orders

—

by Commissioner ... ... 128
by Local Authority ... 130

Overcrowding ... 16

Oysters and typhoid fever ... 70
>

Pans —
nightsoil ... 52
red, for typhoid cases ... 58
selection of ... ... 52
treatment of ... 58
cleansing of ... 56, 58

Panstead, arrangement of ... 51

Photographs—value in reports ... 139

Phthisis

—

cause of ... ... ... 69
disinfection in ... 96
infection easily controlled ... ... 69
method of spread ... ... 69
precautions in ... 69
prevention of ... 69
spitting and ... 69

Pig-keeping, nuisance from ... 60

Pipes

—

drain... ... ... ... 28
iron ... 32, 33
lead ... 32, 33
soil ... 29, 32

Plague

—

cause of 68, 75
disinfection after ... ... 95
spread of 76, 77
precautions against ... ... 75
rats and 75
symptoms of ... 67

Plans of drainage ... 28

Plumbing, inspection of ... 32

Privies

—

law relating to ... 48
construction of ... 49
draft By-law for ... 50
management of ... 51

Proceedings, legal ... 123

Puerperal fever ... ... 72

Quarantinable diseases ...

IAOE.

... 63

Rating for nightsoil services ... 49

Rates—statistical ... 134

Rate—
danger from ... ... 75
destruction of ... 78
fleas and ... 78
infected, signs in ... 76
poisoning ... 78
species of ... 76
trapping ... 79
exclusion of ... ... 81
and plague ... ... 75
proofing buildings against ... 81

Refuse—
classification of ... 42
disposal 44, 45
destructors for ... 44
disposal principles ... 44, 45
domestic ... 42
nuisances from tips ... 45
receptacles for 42
tips, management of ... 45

trade... ... 46

Registers ... ... 146

Regulations by Commissioner ... ... 127

Relapsing fever ... ... 72

Reports ... ... 137

Rideal-Walker tests for disinfectants ... 88

Rooms, calculating contents of ... 115

Rubbish carts ... 43

Sand filters 21

Sanitary inspector. See “ Inspectors.”

Sawdust urinals ... 30

Scarlatina. See “ Scarlet fever.”

Scarlet fever

—

infection persistent in 72
symptoms 72

Septic tanks 27

Service of notices and orders ... 123

Sewers, definition of important 25

Sewerage and drainage in country
places

—

nuisances from 29
prevention of nuisance 31

Sewers, inspection of 28

Sick room, preparation 6f 73

Sinks

—

fittings and connections 36
flushing of ... 37
inspection of 41

Sites for houses ... 6

Slops, disposal of ... ... 29,
.
31
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Smallpox

—

PAGE.

symptoms 66
vaccination and .. 66

Smoke, prevention of ... 117

Soap and water as disinfectant ... 91

Soil pipes... ... 32

Solutions, percentages for ... 117

Spitting, risks from ... 69

Spray pumps for disinfection ... ... 92

Springs and infection ... 19

Stables, drainage from ... ... 31

Statistics ... ... 133

Steam

—

apparatus for disinfection . .

.

87, 93
disinfection by .. 87
saturated ... .. 86
superheated... .. 86

Stegomyia mosquitoes and yellow fevei 81

Summons

—

issue of .. 124
service of .. 124

Sulphur fumigation

—

for insects 83, 95
for rats 80, 91
precautions in .. 90

Tanks

—

calculating contents of .. 116
protectu n of, from mosquitoes .. 83
flushing

... 37

Tinned meats

—

“ faking” of ... .. 99
signs of decomposition

. 99

Tips

—

defects of 45
manageir. en t of . 45

Trade

—

diseases
. 109

refuse, disposal of ... . 46

Traps (drain)

—

selection of ... . 26
objectionable pattern of . 26

Traps (rat)—
patterns used

. 79
method of

j
setting ... . 80

Triehiniasis and rats ... . 81

Tuberculin to.-ting of cattle
. 105

Tuberculosis. See “ Phthisis.”
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Typhoid fever—
cause of ... 70
methods of spread ... 70, 71
protection against ... ... 71
disinfecting after ... 95

Typhus fever ... 63

Urinals

—

inspection of 36, 40
s • wdust

... 30
Urine

,
typhoid infection from ... ... 70

Vaccination, how performed ... 67

Vaccine lymph, storage of ... 67

Ventilation—
and perflation ... 15
examination of ... 16
and warming ... 17
of drains and sewers ... 27
of soil pipes ... 35

Walls

—

dampness in ...

disili lection of

Waste pipes

—

construction...

inspection

Water

—

analysis of ...

closets

law relating to

diseases conveyed by
filtration of ...

hardness of ...

infection during distribution
lead poisoning and ...

collecting samples of
wholesomeness of ...

purification of

Water supplies, inspection of ...

Water closets

—

selection of ...

various patterns of ...

Whooping cough ...

Witnesses, Inspectors as

9
94

... 35
35, 39

... 18

... 26

... 17

... 19

... 21

... 23

... 20

... 23

... 24

... 18

... 21

... 23

... 26

.. 26

... 63

... 125

Yellow fever

—

method of spread ... ... ... 81
disinfection after ... ... 83, 84, 95
mosquitoes and ... ... ... 81
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